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RECENT EXPLORATIONS TO THE SOUTH OF HUDSON BAY.* 
By Dr. ROBERT BELL, F-R.S., of the Geological Survey of Canada. 


‘Tite existing maps of Canada show 4 large unexplored region south-east 
of James bay. My surveys and explorations of 1895 and 1806, in con- 
nection with the Geological Survey of Canada, have enablod us to 
construct a map showing the leading geographical features of the 
greater part of this large district. Its topography turne ont to be very 
simple, the greater part of the region being comprised within the hydro. 
graphic basin of the Noddawai river, which falls into the head of Rupert 
bay. 

Previous to 1895, it was known that a river had its source near the 
height-of-land in the vicinity of Grand lake, on the upper Ottawa, and 
that it fowed to Hannah bay, the central bight of James bay. While 
exploring in the upper Ottawa region in 1887, I sent my assistant, Mr. 
A. 8, Cochrane, across the height-of-land to collect information. He 
made an approximate survey of about 70 miles of « stream, which the 
natives believed to be the Hannah bay river, His report on this work 
is contained in the Summary Report of the Geological Survey for 1887. 
During 1894, Mr. H. O'Sullivan, of the Crown Lands Department of 
Quebec, descended the same stream for about 30 miles beyond the point 
reached by Mr, Cochrane, but did not determine the destination of the 
river. In 1805 I crossed the height-of-land, which passes close to the 
northern extremity of Grand lake, and commenced un instramental 
survey of the river from the point reached by Mr. Cochrane in 1887. 
At about 170 miles from the height-of-land, it was found to discharge 
into u lake, which the natives call Mattagami. My local Indian guide 


* Paper reed at the Royal Geogruphieal Socinty, March 8, 1807. Map, p. 128 
No. L—Juny, 1897,] 8 
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knew nothing of the river that flowed from this lake, but he assured me 
from hearsay that it did not fall into the sea at Rupert bay, but some- 
where further west. ‘The existing sketoh-maps represent the upper part 
of Hannah bay river as flowing across the route which I traversed, in 
such a way, that, if correct, « traveller following the water-courses 
could not help being carried to that bay. Waswanipi river, which is 
reached by the Hudson's Bay Company's people through chain of lakes 
from a point ou Rupert river, about 70 miles up, falls into tho east end 
of Lake Mattagami. Both it and the river I descended are fally as large 
as the Ottawa, at the capital. The large river which discharges Lake 
Mattagami war ascertained by my actual survey to be identical with the 
Noddawai (= Iroquois), of which the mouth only had been previously 
located. . 

From the mouth of the Noddawai I carried the instrumental survey 
to Rupert's House, the position of which had been ulready fixed 
astronomically by Mr. William Ogilvie, of the Dominion Lands Depart- 
mont, The Noddawai appears to be the largest river flowing into 
Hudson bay, with the exception of the Nelson, which is one of the 
great rivers of the world. The Big or Fort George river has « longer 
conrse, but its ostch-basin is much warrower, and the rainfall is 
apparently less in the region which it drains. 

It will thus be seen that the river flowing from the height-of-land at 
Grand lake to Lake Mattagami, was confounded with the Hannah bay 
river, and that my survey proved the existence of a second large stream, 
which ultimately reached the sea at Rupert bay, in addition to the latter, 
and hence this stream, whioh was first partly explored by my assistant, 
and afterwards surveyed by myself, is really new to geography, and for 
the present I will call it the “new river.” Tt was never indicated upon 
any wap, and there sppoared to be no name for it, which is not to be 
wondered at, os but few of the geographical features in this region 
possess names, and even these are only temporary. The fow Indians 
who live in this part of the Canadian wilderness are quite indifferent to 
geographical terms, Rivers and lakes may be called by different names _ 
after various Indians who hunt upon them from time to time. Hach 
band or family circle makes nse of anch designations as may suit its own 
convenionce at the time, and these may not correspond with another 
limited set of names need by other families. Even these names ure 
changed from to time, #o that an explorer may get from # party of 
natives a totally different eet from those whioh had been given by other 
Indians to some previous traveller. They have no idea of a permanent 
geography and exact maps, The numerous large lakes and rivers of 
their country are commonplace to them. “ Why should they not be 
large?” they say. “The Great Spirit has made both the land and the 
waters large.” Small features near their favourite camping-places are 
more apt to receive names than the large ones, the latter being known 
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as “the big lake,” “the long lake,” “ the round lake,’ © the big river,” 
“the rapid river,” ete 

The fact that this large territory has so few inhabitants ja one of 
the various reasons why geographical names are so searee. Another 
reason is that, in accordance with one of their prejudices, these people 
ignore almost everything which has been in use by other Indiats, 
This applies to camping-grounds, pot-sticks, fire, implements, utensils, 
canoes, and geographical names, the idea being that it is derogatory 
to their pride to nse anything second-hand as far as their own people 
are concerned, but not so in regard to white men. There is also the 
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clement of jealousy, which forbids them from adopting anything 
originating with others. 

In this “and all other wooded regions of Canada, our means of 
transport is the biroh-bark canoe of the natives. This craft is still 
constructed just as it was before the advent of the white man fn 
Amorich, Nothing but the prehistoric materials enters into its con. 
“truction. ‘Tho rind of « mature canoe-birch tree is tough and durable, 
&% roll of it having some resemblance to leather, The inner sido ix 
turned ont to form tho bottom, and the different sheets aie sewn 
together by Jong split roots of the sprnoe, which are also nsed to sew 
the bark to a narrow frame or gunwale, It is lined inside by long 
strips of cedar, split ax thin as cardboard, placed. lengthwise, and held 
in position by light semiciroular ribs of the «ame wood set closely 
together, their ends heing caught between the inner side of the bark 
and the gunwale. The seams are made tight by the gum of any 
coniferous tree, neatly laid on. Canoes of this kind, from 12 to 30 feet 

n2 
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in length, are used on our surveys, and, as they carry a considerable 
load, we aro enabled to take along with us all the provisions, tents, 
blankets, clothing, surveying instruments, hunting, fishing, and cooking 
apparatus, and other things required for several months’ operations. 
Paddles or sails are neod in smooth water, but in rapids setting-poles 
or tracking-lines are required. The falls on the rivers, and the intervals 
hetween the nearest bays of two neighbouring lakes, are overcome by 
carrying the light canoes and their cargoes on the backs of the voyageurs 
along the “ portages,” or trails, which have existed at such places from 
time immemorial. A small canoe can be readily carried by ono man, 
und the larger ones by two to four men. Everything being in the 
form of bandy packages, the cargo is quickly transferred from one end 
of the “ portage" to the other. Tho ordinary portage load for a man is 
200 You, and it ie held apon bis back by a pack-strap, or “sling,” the 
loop of which is placed upon the forehead. 

‘The white man has invented nothing to equal the Indian canoe for 
the purposes for which it is used. It is light and durable; it rans 
well, ani is easily repaired; materials like those ont of which it is 
built may be procured to repair damages at almost any place where an 
accident may happen, and the voyageurs understand how to make these 
repairs expeditiously, This is the cance of history and poetry, the 
canoe of Longfallow’s “ Hiawatha,” the same that was used by Champlain 
and the other adventurous missionaries who, in Canada’s early days, 
explored the St. Lawrence, the Great lakes, and the Mississippi river. 
It is still nsed by most surveyors and explorers for all their trans- 
portation, and also by the Hudson’s Bay Company to take in their 

and bring out their furs. 

Excopt for tho black flies, mosquitoes, and midges or sand-flies, there 
is much that is enjoyable and even fascinating in exploring the northern 
wilds of Canada by following the canoe-rontes, In toiliog up # rapid 
river, we may at any turn come face to face with a picturesque fall, 
nevor before seen by white man. After portaging across a divide, we 
muy on the same day have the enjoyment of descending a swift-flowing 
stream, varied by the occasional excitemont of running a dangerous 
rapid; or, in following a winding river, we may be surprised by ite 
ely opening into a iake, #0 long that one carmot see the opposite 


Much of one’s sucoess in carrying out theee explorations depends 
upon haying good voyageura. The Indians, if well selected, are the 
best, althongh half-breeds are often very good. The party should be 
as amall as possible, since it is easier to take along provisions and other 
necessaries for a small nnmber than for a larger one. Good voyageura 
understand the work so well that few orders require to be given. In 
the evening, as foon as the head of the party has selected camping- 


ground, the canoes are quickly mloaded, and turned upside down to 
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dry. Every man has his appointed work to do, and he sets about it at 
onee, In abont one hour from the time of landing, all the tents are up, 
the blankets apreai, and supper is ready. Our beds are made mpon the 
ground with the tips of boughs of the balsam fir, ar, in its absence, of 
the spruce. ‘They are laid in regular order like slates on a roof, the 
lower surfaces uppermost and the stem ends sloping downward. They 
form a springy bed with a delightful perfume, which would sootho one 
to sleep if any help were needed. 

{t will be seen by the accompanying map that the general course of 
the now river is in continuation of that of the main body of Grand lake. 
The lotter, in reality, lies in the same physical depression, and its waters 
flowed to the sea by way of this rivor at a comparatively recent geological 
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period. Tho outflow of Grand Inke through this depression has been 
arrested. by the silting up of the channel at tho spot whore the waters 
now divide, owing to a slow differential elevatiou of the land to the 
north-eaustward, which is atill going on. The northward discharge of 
Grand Isko might be restored by raising its new ontlet a few feet, 
or by # slight excavation through the sand forming the present divide, 
Tlaving carefully surveyed the now river and the Noddawai in 1595 
as u base for further operations, I spent tho first part of the summer of 
1896 in making approximate surveys of eleven branches of the former, 
while the second part of the season was devoted to the region between 
Gull lwke and Hupert river, to be described furthor on. During the 
latter your, my assistant, Mr. R. W. Brock, made a track-survey of the 
Mogiskun (Fish-hook) branch of the new river, and of a chain of lakes 
snd streams from thence northward to Lake Waswanipi (Torch lake). 
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He also mado a similar survey of the Waswanipi river, from the lake of 
the same name nearly to its source, from which he crossed to Lake Mis- 
tassini (Big-stone lake) and returned home by Lake St. Jobn and Quebeo. 

The country explored in the two years measures about 280 miles, in u 
straight line, from north to south. by about 230 from east to west, and has 
an area of about (0,000 square miles, which is larger than that of Eng- 
land. ‘The greater part of it is comprised in the hydrographic basin of 
the Noddawai river and its branches; but it aleo includes the country 
drained by « large stream between these waters and the Rupert river, 
locally known as the Broadback river, which falls into the mouth of 
the Noddawai. ‘I'he whole region may be described in » general way 
asa nearly even plateau moderately elevated above the eea, the surface 
being broken here and there by isolated hills and ridges of no great 
height, Starting at the eastern boundary of Ontario, which runa due 
north and south, the southern height-of-land of the Hudson bay slope 
rune eastward not far from the upper Ottawa to the source of that 
river, from which it turns north-eastward and passea close to the east 
of Lake Mistassini. The portion of this watershed which runs near the 
Ottawa river has an elevation varying from about 850 to about 1050 
feet above the sea. At the northern extremity of Grond lake it is not 
tnch more than 900 feet, and the surface of the country slopes gradually 
northward for 150 miles to Lake Mattayami, where the elevation is 
about 100 feet. The descent continues to be slight for the next 50 miles 
townril James bay, amounting to perhaps 140 feet, hut in the 
80 miles the Noddawai river, and with it the general surface, falls about 
450 feet to the head of Rupert bay. This main discharge reovives only 
small tributaries from either side, the Arainage of the greutor part of the 
Noddawai basin having flowed together at Lake Mattagami as the central 
reservoir of the system. This Otchipwé word means “ lake where the 
waters (or branches) meet,” and is a very appropriate name. Lake 
Waswanipi, which is 10 miles long, ‘lischarges by the lower section of 
tho river of the same name into this Inke, the intervening distance 
boing sbout 65 miles; but between them are Gull lake $0 miles long 
and  sheot of water 17 miles in length, which I have called Lake Olga: 
Navigation is interrapted by a chute known as the Red fall at the outlet 
of the latter, and by a rapid at the discharge of Gull lake. 

My operations between Lake Waswanipi and Rupert river, in the 
latter part of the season of 1806, moluded track-murveys of the shores of 
Gull lake and of four other large sheets of water, besides a number of 
small ones, which together furm a chain extending from it ta Lake 
Natniska on the above-mentioned river. 'The lakes to the northward of 
ffalklake all discharge by the Broadbuck river, and Heveral Jarge stromms 
flow into the chain from the eastward, three of them having their sources 
near Iinke Mistassini: [at oily small streams are received from ‘the 
westward, showing that the genera! slope of the country is from the east 
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all the way to the Noddawai river, broken only by this chain of lnkes- 
Opstawaga (Sand-narrows) lake is the only one of the chain which has 
yet received a distinctive name. Tho Jargest one is known to tho local 
Indians as “the big lake,” and measures 30 miles from north to south; 
but as there are several other “ big lakes" in thia region, this is not a 
sufficient designation, aud 1 propose to call it Lake Evans in hononr of 
Sir John Evans, who ix to visit Canada this year as President of the 
British Association for the Advancement of Science. As distinctive 
naines wr indispensable for convenience of description, I would suggest 
thoes now placed npon the map for other lakes'and rivers to rocord 
the names of British scientists of the day. Gull lake is separated by 
narrows into three parts, of which the sonthern is the largest, while 
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Lake Evans ia characterized by several long points and bays rouning 
horth-east and south-west. 

The Broadback river approaches within 6 miles of the southern bay 
of Lake Namiska ou Raport river, and then it turne west and falls into 
Rupert bay, about 11.milee south of the mouth of thie stream, At this 
bend the Broadback river is Howing at a level of 50 feet bolow that of 
the Rupert, 6 miles due north of it, and throughout its course of 60 or 
70 miles from this locality to the sea, it ruus within « few miles of the 
latter stream, anid descends abont 400 feet, 

The country between Lake Waswanipi and Ropert river may bo 
described aa tolerably level, with some isolated hills and ridges rising 
to heights of a few hundred feet. ‘be lower or western part of the 
region between Lakes Waswanipi and Mistassini is aldo generally level, 
but as the source of the Waswanipi is approached the country becomes 
somewhat hilly at @ distance from the river. 
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The platean which has been described in conneotion with the new 
river and the Noddawai rests upon Archwan and eruptive tocks, and it 
extends far to the south-west of the basin of these rivers and also up the 
east side of Jamesbay. Near the latter it assumes o steeper slope towards 
the sea, down which all the rivers descend in a succession of strong rapids. 
This slope or rim of the basin of James bay crosses the lower parts of 
the Rupert, Broadback, and Noddswai rivers, causing » rapid section 
of 60 miles or more in each of these streams. From the Noddawai river 
it trends inland to the south-westward, leaving a widening margin of 
low land as it recedes from the bay. ‘The slope is marked by falls and 
strong rapids on the Abitibi, the Mattagama, and the Missinaibi branches 
of Moose river, At the crossing of the Missinaibi, this slope or rim has 
reached = distance of 150 miles south-west of the head of James bay, 
and, continuing thence to the westward and northward, it strikes the 
Albany river at 250 miles from the west coast of the bay and the Atta- 
wapiskat river rather further inland. ‘This distinct rim of the basin 
of James bay isan important foature in the topography of the region. 
The low lund between it and the sonthern and western shores of 
the bay is underlaid by nearly horizontal Devonian and Silurian 
rock. 

My surveys and explorations in the region to the south-cast of 
Jumes bay prove that ite geography is quite simple, being principally 
that of one great river, which corresponds with the Moose to the south- 
west of the bay, #0 that wo have here, as it were, twin besins of about 
equal area, with the Hannak boy or Washnhow river occupying ao 
narrower trough between the two, It will be olawrved by the map that 
the Waswanipi or east branch of the Noddawai divides into # number 
of branches spreading over a wide urea, while the new river purmes 
o tlerably straight general course, which is continued by that of the 
main body of Grand lake, aud by 4 chain of lakes connected by streams 
for about 40 miles still further southward. The portion of the drainage 
of the upper Ottawa which has been shut off from this river extends 
for about 60 miles to the southward and 90 miles to tho eastward. 
Owing to this peculiarity in its reoent geological history, the branches 
of the new river near its present head are as large as those farther down. 
and they flow into the opposite sidos of the trink stream at about the 
same augles as the latter. ‘he slupe of the cast side of the wide valley 
appears to be greater than thot of the west. The largest branch is 
apparently the Megiskun, which, like the other branches from the east, 
flows with a rapid current down the slope of the nuin valley. 

The former bed of the river on the presont divide, at the north end 
of Grand Inke, is.occupied by a boggy «wamp, and the canoe-ronte from 
the latter lies through three small lakes, connected by portages, near ite 
western side to « amal! sluggish stream: which falls into the head of 
Christopherson lake, Between thir sheet of water and Lake Shabogama, 
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the new river expands into Simon and Obaska ((irassy narrows) lakes, the 
connecting links being interrupted by several rapids, Lake Shabogawa 
is nearly 30 miles in length, and discharges from its north-western side, 
its name meaning “ side ontlet.” Tho Megiakun branch falls in on 
its eastern shore, $ or 4 miles from its upper extremity, among large 
marshes, formed from the silt brought down by this rapid river, Mid- 
way between lakes Shabogama and Mattsgami, the river gives off » 
“lost channel * on the west side, which forms Ka-ni-qua-ni-ka, or the 
Long Island, 16 miles in length. Five falls or rapids oconr in the last 
18 miles of the river before it entera Lake Mattagami; but above there 
rapids, about 60 miles of the stream, following its course, would be 
navigable without interruption for steamers. 

Most of the rapids of the new river consist of short chutes, having 
4 descent of from 5 to 40 feet, with intervals of smooth water between 
them. On sounding the latter, the water was found to be unexpectedly 
deep, varying from 25 to 40 and even 80 feet, The width was genorally 
from one-fourth to one-third of « mile. 

The shores have generally a flooded appearance, The woods usually 
come to the water's edge, a distinct beach being rare even at low water. 
Sudden expansions ocour at the terminations of narrow rocky parts, 
and here the water was always found to be very deep, as if each of 
these-expansions had been a pool at the foot of a rapid when the channel 
was at a lower level, and the descent in the river-bed more rapid. 
Some of the branches from the sonth-west have very irregular and nin- 
parallel shores, much divided into points, peninsulas, bays, lagoons, 
and culs-de-sac, showing a permanently flooded condition, while, on the 
othor hand, old water-marks are found on the rocks at the east end of 
Lake Mattayami, 13 feet above the highest levels of modern times. 
On the east side of the northern extremity of the Long Narrows of 
Grand luke, 6 or 7 miles south of the height-of-land, there is a well- 
developed sand-spit, pointing north, which mast have been formed when 
Grand luke discharged in that direction. These and other facts appear 
to be evidences of a differential uplifting of the land towards the 
north-east, with a corresponding lowering of the grade of the river, 
which has produced tho existing flooded condition and turned aside the 
connection with Grand lake. 

Such a change in the destination of the drainage of a large area 
conld be made only on a nearly level plateau such ss this. The beight- 
of-land between the streams falling into Hudson bay and thoee which 
flow southward into the St, Lawrence, is not a ridge dividing the one 
set of waters from the other, but a nearly level strip of land, on which 
the upper branches interlock and sometimes curve about » good deal, 
as if undecided which way they should ultimately rum. On the various 
watersheds of the Laurentian area, lakes of double outlet sre not 
uncommon. Among such Inkes connected with the Ottawa drainage 
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may be mentioned Temagami, Keopawa, Whiteiish, Lac des Rapides, 
‘and one at the source of the Dumoine river, 

A short range of greenstone hills, from which the timber has beon 
burnt off, runs along the south side of Lake Mattagami, and forms a 
oouspicuons feature of thelandscape. The highest of these, which Ihave 
called Monnt Laurier, after the present premier of Cannda, rises to the 
height of 670 feet above the lake at its base, and is the highest 
“mountain " of the district, unless some of the hills south of Gall lake 
should be found to exceed it. 

Lake Mattagami has « length of 25 miles from west to east, while its 
northern arm measures 1¢miles at right angles to this course. Leaving 
this arm, the voyageur descends @ short link of the Noddawai river, 
with two slight rapids, to Lake Soskumika (Slippery shores), an ex- 
pansion of the river 33 miles long. In the next 40 miles there are 
occasional rapids, and # total fall of probably 150 fest. The remaining 
50 miles, following the general course of the river, to the head of 
tide, is almost a continnous rapid, with a total descent of some 450 
feat. 

The effects of the “shoving” of the ice in spring are wall 
exemplified along the Noddawai river and in the larger lakes of this 
region. On tho river the ice forme toa thickness of 3 feet or more, 
and when this breaks up by the spring rise, heavy masses of it aro 
shoved out of the water and up the shore by the pressure of the enrrent. 
These ice-shoves take place at different points in different years accord- 
ing as the conditions are changed by local chance or circumstance, 
The heavy masses of io often push before them great quantities of 
stones aid oocaxionally Jarge boulders, the courses of the latter 
marked by deep grooves ploughed in the beach. Where the current 
is strong, curved points are apt to be formed of ice-shoved stones and 
boulders at places where the shore above trends in such a way as to 
favour the ice in shoving the boulders outward into the stream, ‘The 
up-stream side of such a point shelves gradually up from the water, 
and is formed of closely packed stones and small boulders, while the 
downstream side is stoep, owing to the fact that the larger boulders 
are pushed to its edge and there dumped, so that they become piled 
npon one another at as high an angle as possible. Thna the point 
grows higher and higher above the level of the water on the lower 
side, the longer it increases in length and breadth. The accompanying 
illustration shows the dump or lower side of one of these points, 

Where shoals or small ixianda occur in the larger lakes at auch 
places as to catch the fields of drifting joe in the spring, boulders are 
shoved upon them from the surrounding shallows, and become piled as 
a wall all around above high-water mark. In some cases where a 
small islet is subjeot to ice-shores from all directions, the boulders 
become pushed up so a* to form a conspicuous pile nr even a steep 
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cone, A remarkable instance of the latter occurs on the west side of 
Lake Evans. 

At the Ice portage, the Noddawai river, during the spring flood, 
spreads tow great breadth, with numerous wooded islands, but at low 
water it is confined to a few swift narrow channels, while all the rest 
of the bed of the stream, several square miles in extent, becomes a dry 
field of boulders. Some of the latter are of great size. One of the 
largest of them, abont 20 feet in height, is shown in the illustration on 
fp 15, 

Middleton island, 15 miles northward from the head of tide, and 
11 miles southward from the mouth of Rupert river, may be considered 
to he at the mouth of Noddawai river, Brosdback river falls in just 
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above this island, and it might therefore be considered us a branch of 
the Noddawai, On account of its depth and strong current, the latter 
discharges « greater volume of water than might be supposed from its 
width From the mouth at Middleton island up to the junction of the 
Kitchigami river, « distance of 25 miles, it has an average breadth of 
24 miles, Thence, up to the main body of Lake Mattagami, a further 
distance of abont 130 miles, the gonerul width is from one-third to half 
a mils. The average breadth of Lake Soskumika and the north arm 
of Lake Mattagami, included in this distance, is 2 miles. 

As to the total length of the Noddawai river, although its catch- 
basin measures only about 250 miles in « straight line, if we allow for 
the curves in the main stream and those of its branches up to tho head 
of the longest affiuent, it has probably « course of about 400 miles or more. 
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The precipitation over the area which it drains is evidently greater 
than the average of Canada. One reason for this appears to be that 
the prevailing warm south-westerly winds of summer carry large 
quantities of moisture across the height-of-land, which, being chilled as 
they pass over the continuous and cool evergreen foresta of the region, 
cause the copious rains of which we had unpleasant experience during 
the past two summers. In winter the snow is said to accamulate to an 
average depth of about 4 feet. ‘The mons, which grows everywhere in 
the deep shade of the coniferous trees, retains the water like a sponge 
after a heavy rain, and allows it to drain away gradually. ‘The brush- 
wood and fallen timber, which obstruct the fiow of water in the in- 
numerable small streams all over the country, tend to exualize the 
water-supply. The generally level nature of the region is alao favour- 
able to slow drainsge, and the numerous lakes connected with all parts 
of the rivor-system form reservoirs to maintain a steady flow. From 
such reasons as these, the volume of water in the main river doses not 
fluctuate greatly at different seasons like that of tho Ottawa, 

The region under description promises to he rich in some kinds of 
eoonomic minerala The Huronian rocks, which constitute our most 
productive ore-bearing system, are largely developed within its borders. 
The great belt of these rocks, mingled with eruptive greenstones and 
granites, which rans from Lake Superior to Lake Mistassini, attains its 
maximum width in this region, and meayures 150 miles on a line drawn 
straight north from the head of Grand lake to Lake Mattagami. A 
considerable proportion of the Huronian system of the district consists 
of various kinds of crystalline schists and pyroclastic rocks. ‘These and 
the greenstones are interseoted by numerous veins of quartz, many of 
which have o promising appearance for gold, Tron pyrites in economic 
quantities, and containing copper, was found in several localities on the 
Broadback river. 

The soil of the greater part of the district appears to be suitable for 
agriculture. On the lower levels it consists of a thinly laminated brown 
clay resting on till, This clay is exposed in the banks of nearly all the 
rivera we explored, whilo on the higher jrounda, sandy, gravelly, and 
loamy soil prevail. Tho waters of the Waswanipi are clear, but those 
of the new river and its branches, as well as of the Noddawai and the 
Inkes of the Broadback, are turbid, from which it may be inferred that 
the clay prevails over » very wide area. The solid rock is to be seen 
Principally in the hills, at the rapids in the streams, and on the shores 
and islanils of the lakes. 

The whole region is well wooded with « variety of our northern 
species of trees. The white and red pines (Pinus strolws and 2. revinosa) 
extend to Obarke lake, the black ash (Fraxinus sambucifolia) to Gall 
lake, and the white cedar ( Thuja occidentalis) to the outlet of Lake Evans. 
It is a curious fact that only a few clumps of the balsam poplar (Populus 
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talsamifera) are found wlong the upper part of the new river or in the 
region around Grand lake, although this tree is abundant for hundreds of 
miles further north. ‘The area in which it js lacking is a south-westward 
extension of a very large one in central Labrador, where this tree is not 
known to oceur, although it grows in a wide belt all around it. The staple 
timbers of our region are the black and white spruces (Pitea migra and 
P. alba), which are everywhere the most common. The other conifers, 
in the order of their abundance, are the Banksian pine ( Pinus Banksiana), 
the tamarac or larch (Larix Americana), the balsam fir (Abies balsamea), 
and the white cedar (Thuja occidentalis), The deciduous trees are the 
canoe birch (Betula paypyracea), the aspen (Populus tremuloides), the 
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black ush already mentioned, the rowan (Pyrus Americana), the bind 
cherry (Prunus Pennsyleanica), and, in the northern part, the balsam 
poplar, Near the streams and lakes many of the white sprace trees 
attain « diameter of 2 to 24 feet, and these, like the pines, may be 
manufactured inte sawn Inmber, while tho smaller spruces will be 
valuable for making paper pulp. The spruces, Banksian pine, tamarac, 
and white cedar may be utilized in construction, fencing, etc., for 
fuel, railway ties, spars, telegraph poles, mine timber, oharcoal-making, 
and a Variety of other purposes, while the timber of the deciduous 
species may be employed for many purposes, The tamarac trees 
have been mostly killed by an imported saw-fly, but this pest has 
dixappeared, and a new growth will spring up. Both the canoe birch 
and the balsam fir attain a large size, which is evidence of ‘a good 
soil, Unlike most of our coniferous forest regions, the timber of this 
district has suffered comparatively little from bush fires. There iso 
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burnt tract to the south of Lake Waswanipi, bot throughout the rest of 
the district we saw only a fow small spots which had been damaged by 
fire, eo that the region, as a whole, may be considered as clothed with 
green timber, On passing to the south of the height-of-land, several 
kinds of trees make their appearance which are not seen to the north 
of it, 

The climate of the region in question is mach better than is commonly 
supposed. Our district extends from Jatitude 47° 45’ to latitude 51°, the 
latter being south of that of London, Although it does not enjoy any 
exceptional advantage for these latitudes, neither does it suffer from the 
cold current of the western Atlantic, from whioh it is more than 1000 
miles distant. The low altitude of the plateau is greatly in favour of 
its climate, which may be considered as normal fur the above latitudes. 

Wheat is successfully cultivated around Lake St. John, at the head 
of the Saguenay river to the east, and it has been found to ripen on the 
Abitibi and Missinaibi rivers to the west, where it bas been tried on a 
small scale. If we draw a line connecting these localities, it will pass 
through the centre of our region, and it may be presumed that wheat 
will thrive throughout the tract from this line southward, if not to the 
north of it, Early in the spring of 1896 I sent small quantities of wheat 
and onts to the gentleman in charge of tho Hudson's Bay Company's post 
on Lake Waswanipi, who is the only white person in tho whole distrior. 
‘These samples wore sown, and the wheat was nearly ripe when I visited 
tho place in the middle of last August. Barley had been successfully 
raised at this post for many years: In the garden, peas and beans and 
all kinds of root crops were thriving well. Potatoes had always Leen 
& great sucoess, and timothy grass and two kinds of clover were growing 
in afield. Indian corn was under trial for the first time, and it had put 
forth its silk at the above date, 

Barley and all kinds of root crops have long heen grown at 
Rupert's House and Moose Factory, which lie beyond the northern limits 
of the whole district. In untried regions wo may be guided, to « great 
extent, as to the prospects for successful agriculture by the natural flora, 
It is generally conceded that wheat will ripen wherever the monntain 
maple (Acer spicutum) and the saskatoon (Amelanchier) are to be found, 
and these bushes or small troes extend into the northern parts of the 
district. 

There appears to be little doubt, therefore, that wheat and the coarser 
grains will ripen over a large portion of this region, and it may be 
assumed that hay, potatoes, and all the ordinary root crops will grow. 
throughont the whole area. Independently of grain-growing, we have, 
therefore, in this new region a very large amount of good land that will 
some day prove valuable for stock and dairy farming, which are now 
the most profitable branches of agriculture in Canada. At the posts of. 
the Hudson's Bay Company on James bay, splendid cattle have been 
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raised for more than a hundred yeurs from improved stock imported 
from England and Scotland, 

If two-thirds of the land in the district above described should prove 
to be good, it would amount to 25,000,000 acres. The region is prac- 
tically inaccessible without a railway, which, however, might be easily 
bnilt from Quebec, Montreal, or Ottawa. 

The territory I have described is far south of the country of ths 
Eskimos, whose most southern visite only extend to (‘ape Jones, 400 
miles north of the mouth of the Noddawai, The few aborigines who 
live in the district explored belong to the Northern (ree branch of the 
widespread Otchipwé, or Cree stock. This tribe, divided into more than 
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twonty branches under as many different names, extends from New- 
foundland to the Rocky mountains. In the Labrador peninsula they 
come into direct contact with the Eskimos, but on the west side of 
Hudson bay, the Chipewyan. tribe intervenes. In the region described 
in this paper they are very few in number, only some thirty or forty 
families living in the whole district, or one family to every 1500 or 2000 
square miles. They are an honest and inoffensive people, with many 
polite instincts, and they are very friendly to any white man they may 
chance to meet, but only one resides in the whole region. ‘They devote 
most of their time, both summor and winter, to fishing and the pursuit 
of game for food; but during the winter they also trap furs to trade 
with the Hadson’s Bay Company for snch European goods as they 
require, 

‘As to the fauna of the region, mammals are not abundant, but in 
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the southern part of the district there are a few moose and Virginia 
deer, and the carribou, or woodland reindeer, is found in small numbers 
thronghout tho whole region ; also the black bear, the beaver, musk-rat, 
Canada porcupine, lynx, wolverine, otter, skunk, fisher, marten, mink, 
foxes, and wolves. The American hare is the most common and useful 
mammal. The Indians, as well as some of the wild animals, depend 
largely upon it for their living in winter, Water-fowl are not plentiful, 
as they prefer to go to districts where wild rice is tu be found. The 
ruffed, Canada, and pin-tailed grouse ocour rather sparingly at all 
seasons, and the willow ptarmigan migrates southward to this region 
in winter, 

Salmon and trout are entirely wanting, but other fishes abound in 
the waters, the commonest species being sturgeon, pike, pickerel, gold 
eyes, fresh-water ling, suckers, and chubs. The last-named fishes are 
called awadosi (* stone-carriers") by the Indians, from their habit of 
collecting gravel and stones, weighing from less than one ounce up to 
about one pound, and depositing them in a heap in the bottom of a river at 
asuitable spot for hatching their eggs, which are placed in this singular 
nest. This is done in the spring, A larger or smaller number of the 
fishes, whose bodies would weigh from a pound to three or four pounds, 
work together to build the nest, the size of which will dopend upon the 
number of workers. They pick up the stones with their mouths, and 
bring them to the heap, one at a time, from far and near. These nests 
are made in tolerably shallow water whore there js a moderate vurrent, 
whioh favours the hatching of theova. Their form is generally conical, 
and they contain on an average « cart-load of gravel and stones, but 
they vary from 4 wheelbarrowfnl up to four and five tons. The fact 
thut the stones weigh fully one-third leas ander water than in the air 
helps to account for their wbility to carry the larger ones, which may 
be seen in hundreds on these heaps, 

Tt may appear strange that the greater part of this region should 
have retained unexplored until now. Bnt the reasoné are not far to 
seck. Although its southern border is only 190 miles in a straight line, 
sorth of the city of Ottawn, the region is not easy to reach by present 
means of travel, It had no attraction for any one but government 
explorers, who were few in numbers, and they had always beon fully 
occupiod elsewhere. Far-bearing animals wero not plentiful, and very 
few aborigines lived in the region; its rivers formed no part of the 
rontes travelled by the Hudson's Bay Company’s people, It formed only 
a small part of the unexplored regions of Canada, which are more exten- 
sive than any others in tho world at the present time. Owing to this 
combination of circumstances, it remained unknown to geography, not- 
withstanding that it was the most southern of our unexplored districts, 
but it now proves to be » very valuable part of the Dominion. 

If « railway were built from Quebec, Montreal, or Ottawa, this 
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district could be reached in a few hours, und Quebeo is within a week's 
sail by fast steamers from the British islands, so that we have here # 
large habitable territory which may be opened for settlement, and made 
wasily accessible to immigrants from Europe. One of the wlvantagee 
offered by this region to the settler is the fact that, notwithstanding ite 
present wild ition, it is well understood that Jaw and order prevail 
in every part of the Dominion, and that life and property would be as 
wife in this district as if it fonned « part of England itself. 





Piefore the reading of the paper, the Chairman (Admiral Wravwrox) said: 
We are very glad to welcome here to-night a fellow-Englishiman- from the great 
Dominion of Canada, of which we are all 40 proud as an offshoot of our vast 
ampire, He has been journeying In a part of that vast country nob éo vory far 
from civilization, but which bas rather strangely up to the present day been very 
little known, acd which lias proved = very interesting oquntry indeed. f will call 
upon Dr. Ball to read hia paper. 

‘Afver the reading of the paper, the following disoussian took place =— 

Colonel Hannte: It is with groat pleasure that 1 have heard the paper read 
hy De. Bell. Tt may not be known to many of you that ip this fall in 188! Dr. 
Hell read one of the mort important papers ayer published, and Lrecommend any 
if the Pellows who way be Interested in Canaiis to go bo the library and read that 
paper. With an enlightened mind, It shows the capabilities and wonders of the 
Dominion of Canada, aod It was pablished io Oember, 18SL) Dr. Bail is not only 
eminent aa an explorer, bat he ia ale euinent asa geologist. TYo-night we have 
heard of these great rivers whith run into St. James bay, and thence into Hudson 
hey. Tn the paper rewd in 1851 he eloacly demonstrated and whowed that this was 
navigabio fur commercial purposes. Many bales thet Hudson atraite and bay 
ure frozen ror and perfectly neuloss for cotumerelal purposes. ‘Wf -you 
thut paper you will alter your oplolim; you will be able to see that these rivers 
he bas « 8 are ope go tha vec, aul can be mado comuercally, valnelis 
fle lina told us to-night thas tho immense Forests adjolaing James bay clothe this 
land which he sharoughly explored. Teng of Huyteanda of acres of thia magnificent 
timber can only be nade use of by hiringing It to Ragland or other places by 
water, Lf Tati weong the Doctor ill soon set me right. Jt was only three days 
ago I read a paper showing the sotunl work done by Dr. Pell. Ie suid hie thirty 
voars’ work was now bearity its fruit, Tn wpeaking uf the tninoral riches of Canada, 
Yr, Boll, ass geologist, bas done a great: work, aud 0 prove this assertion let mw 
read thie report, dated Ottawa, 29n) of list month, “The mineral output of 
Canada lost your was $25,427,000, an Incroase of 91,500,000 over the previous 


sacne opinion aa be hwil fifteen years ago—iC Hudson bay is navigable and Hutson 
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has spoken, I would like to make a fow remarks before we separate. He has been 
good enough to congratulate me on standing the fatigues of exploration for thirty 
years. I should tell Colonel Harris that I have completed forty years of this sort of 
thing, and Ido not know that Iam much the worse for it, I have not suffered 
minch harm from having alept on the ground for forty years, I have not changed 
my mind in reference to the utility of Hudson bay as a means of reaching the 
interior. It may seem strange to you that a port on the west side of Hudson bay 
is nearer Liverpool than Montreal, Quobec is about the same distance from Liver- 
pool ss Churchill in Hudson bay. Now, if it ia possible to remch thie port in 
commercial way, you see the advantage to that territory, If wecun teach Churchill 
from: the centre af the habitable parts as soon as we can get to Winnipeg, and as 
Churchill is as near Liverpool as Quebec, we save the whole distance from Winnipez 
to Quebte, because Churohill fs no further from the centre of the north-west than 
Winnipeg. 

1 have oald I believe, on the average, the bay and atralte might be navigated for 
four and a half monthe in the year, from sil the information [ could obtain when I 
tead that paper, and this is practically all we cau do at Montreal and Quebec. For 
the middie months of the suromer it is ususily uevigable for all kinds of ships, and 
consequently we have here an easy means of access to the centre of North America, 
When that route will be opened depends on the pressure of business from within, 
bat the time will come, there ia no doubt, when one milroad will not be sufficient 
to carry the prodiicts of that region te market. 

Admiral Wuanron; 1 think, as we look at this map, that [t will strike us as 
very extraordinary that this country which Dr. Bell line explored, and this very 
large river he has found, have never been examined before, and it whows ua what au 
immense country Canada is, and also, up tothe present time, how comparatively 
sparse the population is, Trade and civilization have followed the broad valley of 
the St. Lawrence, the Grewt Lakes, and the rich country beyond, and thia country 
close. to Ottawa and Montreal and the earlier settled parts has been comparatively 
overlooked, ‘The desription that Dr. Bell has given ua of the country there will, 
J think, take uw rather envy the lot of the Geological Survey officers of Canada. 
It ds most delightful travelling in these woods, of which | have had a little experience, 
adi Look back to those daya with the greatest pleasure. One forgets the monquitos 
and black flies—perhape Dr, Bell ia eo used to them that they do not trouble him 
any more—but, except for that, these forests of North America are most delightiul 
places to wander about in, whether exploring, fishing, or shooting, Br, Bell knows 
the whole of that onormocs territory, and no man, a9 Colonel Harrie hae eald, hus 
done mor to open out and find out the capabilities of Canada than Dr. Bell. There 
re dwo very remarkable things in what he has toll we: one iy the number of 
Jakes that have more than oné outlet. Take the world at largo, it le most dnusual 
to find Jakes with more than one outlet, and T suppose it Ja alinply av evidence of 
the fatness of the country, for where there is a general fall of land, lakes can handly 
have ore than due outlet. I have never heani that there aro in any other district 
aahelbnemge tere uubeery The other ls the remarkable fish, which 

quite new to me, ih some xoologist were hero tu-night to tel! methine 
aboot this chub that builds pilos of atonva. si pie 

Tt is & great consolation to hear from Dr, Boll that he thinks the forests of 
Canads recuperate themseives nearly as fast as they are dostroyed by fires, Thar 
they are #0 destroyed iz unfortunately well known, and it is @ great consdlation te 
know that they are growing up so fast. One of the things we look forward to with 


terror le when the great foresta of the world will have bee 
hall be bard tip for wood, ee — 1 an 
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Tain sure you will all join with me in giving Dr, Bell « hearty vote of thanks 
for his interesting paper, 


Da, Bens’s Mar.—Tho map bax been compiled from the Instrumental and 
“Track” Sarveys of Dr. H, Bell in 1405 and 1896, with additions from. the maps 
of the Geological Survey of Canada, the Crown Lands Department of the Province 
of Quebec, and sketches by Indians of the country. The astronomical positions of 
Mr. H. O'Sullivan have been adopted. Dr. Bell wse assisted by Mr. R. W. Brock 
in 1896. 





A JOURNEY IN WESTERN SZE-CHUAN.* 
By Mrs. ISABELLA BISHOP, 


My journey of five months in Sze-chnan followed upon eight months of 
Chinese travel, and in point of interest, variety, novelty, and magnifi- 
cence of scenery far more thun repaid me for the various hardships aud 
dificulties which I encountered, specially in the region inhabited by 
the supposed aborigines, which appears scarcely to. haye been touched 
by either the geographer or the trader. I only regret that my lack of 
scientific knowledge should make the paper which I have the hononr to 
read before this audience to-night, meagre, and in many respects 
unsatisfactory. 

Leaving L-chang by house-boat on Jannary 31, 1896, T reached Wan 
Hsien, in Sze-chuan, on February 19, The sitnation of this city on 4 
sharp bend of the Yangtze, backed at a distance of 30 niles by a range 
of mountains, built on several temple and pagoda crowned hills, andl 
surrounded by precipitous truncated peaks of sandstone from 700 to 
1500 fect in beight, rising out of wood and cultivation, and surmounted 
by the picturesque fortified refuges which are a feature of the region, 
is superb and impressive, Wan has doubled its population and trade 
in twenty years, Its fine streets and handsome shops, stately dwellings 
within large grounds, thriving industries, noble charities, and the fringe 
of junke for a mile along its river-shore, indicate « growing prosperity, 
which is characteristic of the cities of Szs-chuan. 

For the journey of 900 fi ¢ to Pao-ning Fu, I engaged thres coolies for 
my open chair—which, being @ novelty, was an sbomination—and four 
baggage coolies from a hong which was responsible for their good 
behaviour, and they and all who succceded them on my land journeys 
of nearly 1200 miles kept their contracts faithfully, were cheerful and 
obliging, and showed me many of those kindly attentions which fix 
themselves in a traveller’smemory, My Chinose servant interpreter, of 
whom I had had previous experienco, was efficient, faithfal, and plucky. 





* Paper read at the Royal Geographical Society, May 10, 1897. Map, p. 128. 
¢ 1 Chinese f= 1814 English feet. But the messurewent of the i varies, us ip 
Kores and Japan, the mountain and the plain N differing in length —LS.B. 
c2 
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I carried no other stores than curry powder, tea tabloids, and a tin of 
desiccated soup, aud lived as I always do on native food, Ileft Wan 
with an escort of four yamen runners. This escort (now compulsory in 
Sze-chunn) was changed at every prefecture, sometimes for two, some- 
times for six mon, aod oceasiunally for soldiere in gaudy uniforms. 
These runners, whether civil or military, invariably ran away when 
1 was asaniled by hostile mobs. Further, they were apt to hand over 
the maziatrate’s letter, which wae my nominal protection, to beggars, to 
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whom they paid possibly « third of whut they received themselves, 
Many Sze-chnan inns are good for China, but, as 1 did not keep to the 
regular stages, I enconntered woeful socomimodation in dark mud hovels, 
my servant, after inspecting it, sometimes coming ont with a ruofnl face, 
and tho information that T should have to sleep in ‘the pig's room,” a 
statement so far true as thata corner of mino wae reserved for those 
objectionable animals, 


I regret that I must hurry over the earlier weeks of my Journey 
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through this magnificent province, which, from its size, population, 
trade, and productions, may traly be called the empire provinee. It 
gave moa greatly enlarged ides of the splendid possibilities for trade 
which exist in Western China, and s truer perception of the capacities, 
resourcefulness, and enterprise of the Chinese themselves. 

Tho main road from Wan to Cheng-tu, which 1 followed for five days 
is n fine work in good repsir, flagged, carried by stone staircases up and 
down declivities, and over the pass of Shen-kia-chao (2740 feet) by 5000 
imposing granite stairs. It was thronged with coolies carrying opium, 
tobacco, and paper to the port of Wan. Beyond Chai-shih-kino, where 
L left it, the roads varied from the slimy path on # rice dyke, not wide 
enough fur two chaira to pass, to the ‘Tala, the imperial. road from 
Poking to Cheng-tu, broad, fingged, and shudod by a superb avenne of 
cedars for which extreme antiquity is clvimed, Many of the stone 





bridges would be regarded anywhere a4 imposing structures. The 
curlier part of the ronte is throagh bowutiful mountain scenery with o 
redundant wealth of vegetation, the formation chitfly grey sandatone, 
limestono, and conglomerate, Coal abounds, cropping out even by the 
rimdside, from which the children hack it daily for cooking purposes. 
The workings are most primitive, and coolies’ buskets transport the result, 
Lump coal, burning with little smoke or ash, is worth 2s. 6d. per ten at 
the “pit’s mouth.” Coalfields appear to underlie the whole gurtace of 
Central atid Northern Szechuan. On the Kia-ling river, which entered 
largely into my ronte, and which is navigable for boats carrying thirty 
tons from Kuan Yuen to Chung King, 500 miles, tho coal traffic is 
enormous, and at several points there are coal-yards fally an acre in 
extent, stacked to a height of 8 feet with coal in large blocks, 

In the mountains there are innumerable horseshoe corries with 
narrow entrances, terraced and exquisitely cultivated, each with its 
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large and handsome farmhouse and its cedar and cypress groves; and 
mandarins’ country houses, rivalling some of our renowned homes in size 
and stateliness, are frequent, As the country grows more open there 
are fortified refuges on rocky heights, great temples with porcelain 
fronts in rich colouring, distilleries, paper and flour mills, and every 
town and large village has its special industry—silk-weaving, straw- 
plaiting, hat-making, dressing hides, iron or brass work, pottery and 
china, chair-making, dycing, carving and gilding idols, making the red 
paper nsed for religious and festive purposes, and tho imitation gold and 
silver coins burned as offerings, otc. Everything indicates industry and 
prosperity and a certain security for the gains of labour. There is no 
winter, Even in February the opium poppy, which is most extensively 
grown, and which is annually trenching more and more on the rice 
lands, was 5 inches high, and green crops were in full luxuriance, 

After Kyaio this mountain region merges info rolling hills of deep 
red sandstone, terraced to thoir summits by nature and art. The road 
touches the Kia-ling and its afflauents many times, passes numerous salt 
wells on the Shan-rang, and finally, after skirting the Kia-ling for many 
miles at a groat height, under cliff’ abounding in recessed temples, in 
which groupe of divinities, carved in the rock, receive hourly worship 
from wayfarers, enters Pao-ning Fu by a pontoon bridge, 

On this journey of seventeen days, the hostility to foreigners was 
most marke, My entrance into many of the towns was the signal for 
the assembling of o mob, always tho most brutal when led by men of 
the literary class, howling, hooting, throwing mud and other missiles, 
striking mo from behind with sticks, and yelling, “Poreiga devil!" 
“ Child-eater!" “Beat her! “Kill her!” with other fiendish outories. 
At Liang, afters riot of 4 hideous kind had lasted for two hours, my life 
was in such serious peril that the mandarin with a number of soldiors 
eatoe to the resene, and lined the street with troops the next morning. 

Pao-ning Fn, whore I spent a week as the guest of Bishop Cassels, of 
the English (huroh, though a city ofonly twenty thousand inhabitants, 
is important as being # groat port of export and tho residence of a 
Taotai and of many retired and expectant mandarins, and its beautiful 
suburban lanes are fnll of handsome residences, It isa charming city, 
embosomed in fino trees and orobards, in a wooded basin, surrounded on 
three sides by the Kia-ling, which is quayed by quays falling back in 
twenty-five steps, with a flaggod promenade 25 feet broad ou the top—a 
noble work. Pao-ning has a large hospital and dispensary under an 
English doctor, in connection with the China Inland Mission, I went 
on to Sin-tien-tei, my farthest point north, and afterwards resumed my 
march in a south-westerly direction to Kuan Haien, 963 [i distant, at 
the north-west corver of the Cheng-tu plain, the starting-point of the 
Journey whioh I am to have the honour of describing to you to-night. 

Beyond Sin-tien-tsi, the oountry, though hilly, abounda in broad 
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well-watered vulleys, sprinkled with towns and villages, and ex- 
quisitoly cultivated. On this route are the large profectursl cities of 
Mien-chau, Mien-chu-Heien, and Pieng-Hsien, the latter celebrated for 
the excellence of its ironwork, and many other walled towns. At the 
two first are missionaries of the C.MLS., who received me with un- 
bounded kindness. Two days from Kuan, outside the village of 
Lao-Kia Cheng, an attack was made upon me from the effects of 
which I have scarcely fully recovered. A very great crowd assembled 
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at some ui fresco theatrioals, oatching sight of a foreigner in an open 
ohair in tho distance, rushed down a broad, tony, dry river-bed, and 
assailed me with fiendish howls—a sound once heard which can never 
be forgotten—uttering worse than. the usual execrations, and calling on 
the chair-bearers to set mo down. The river-bed offered an excellont 
supply of ammunition, and the mob threw volleys of stones, hitting 
my chair, and the coolies, At this juncture the soldiers of my 
escort fled. My hat was knocked off, and the next moment « well- 


24 A JOURNEY IN WESTERN 5ZE-CHUAN. 


aimed Jarge stone strack me on the back of the head, and I fell 
forwards stunned. On recovering consciousness, T found the chair 
set down, and an immense mob hooting and bowling round me; but no 
more stones were thrown, a “ reason talker” having represented the 
riskiness of killing a foreigner; nor, though the howling with ruffianly 
accompaniments continued for some distance, was there any more actual 
violence, A lady travelling for twodays with me in a closed chair was 
not molested. Though much hurt und dazed, I reached Piong Hsien 
the sume evening, a city famous for a pagoda riven into exact halves 
from base to summit, where we met with a very hostile reception, and 
my room was attacked by a great mob, Officials with soldiers came to 
the resone, and placed a strong guard at my door, and the mandarin’s 
secretary came with an apology, and took down our evidence regarding 
the riot at Lao-Kia Oh'eng, palliating the brutality of it by saying that 
an open chair was a novelty to the pooplo. 

The last day’s journey was over the Chong-tu plain, the road drawing 
gradually up to the fine mountains which descend abruptly upon it and 
form its northern boundary. Later I crossed It twice, «nd with «till 
greater admiration aud wonder, This glorious plain, with its four million 
inhabitants, ite prosperous cities and villuges, its innumerable “ palatial" 
farmhouses among cedars, bamboo, aml fruit trove, its fine bridges with 
roofs decorated In lacquer and gol; its stately temples, iis enormous 
wheelbarrow traffic, ite water and oil mills, its boundless fertility and 
wealth, and ite immunity for two thousand years from drought and 
floods, are the moonment of the anginesring genius of one man, whose 
temple on » wooded height above the gorge of the Couching Dragon, on 
the Min, is the most magnificent in China, bearing his motto incised in 
stone and lettered in gold in every oonepicuots place, “ Vig the het deep, 
keep the banks low.” 'Vhe river was divided, and the gorge through which 
one branch of it passes ont, n.c. 208, by Li Pin, a prefect in the kingdom 
of Shu, the present Sze-cluan. A tablet records the story. THis son, 
whose name hay been lost, and who is known only as the “Second 
Gentleman,” completed the work, and receives the greater honour, bein £ 
worshipped annually by thousands of pilgrima in the great Br-lang 
temple, to which an imperial envoy comes every year with gifts. From 
the T’sin dynasty in 2.0. 256, every Chinese emperor has conferred the 
title of Wong, or Prince, on the son. 

Li Pin’s enginoering motto has been faithfully adhered to for two 
thousand years. The stone-faoed dykes are kept low and in repair, and 
the bed of the artificial Min, closed annually by « dam in January, fe 
scoured til] an iron eylinder sunk by Li Pin is reached, and the river 
bed, allowing o fall, is dug down to this level, Tho whole plain con- 
tributes to this work, and special official of high rank is responsible 
for it, In April there is « grand ceremony, sometimes attended by the 
Viceroy, when the dam is cut, and the Min is liberated tu be divided 
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and subdivided, its strong torrent seized upon by human skill, twisted, 
curbed by dams and stone revetments, and sent into innumerable stroams, 
smal! oanals, and brooklets, till, aided by a fall of 10 feet to the milo, 
there is not an acre of the Cheng-ta plain where the musioal gurglo of 
its bright waters is not heard, and the porennial supply of water is 0 
abundant that, though drought may exist all around, this vast oasis 
remains 4 paradise of greenery and fertility. 

Kuan Hsien, at the north-west oorner, is ons of the best-placed 
towns in Uhina, situated where the Min (by the Chinese called the Fa) 
omerges from its long imprisonment among the mountains throngh « 
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very fine gorge, and the city wall inoludes hill and forest scenery and 
several fine temples and pavilions. Kuan is tho great northern emporium 
of the Tibetan trade in wool, furs, hides, musk, hartshorn, rhubarb, and 
many other drugs, whioh are there exchanged for toa, cotton, cloth, and 
silk, ae many as five hundred Tibetans, with thoir yaks, camping ontside 
the walls in winter. 

Afters visit to Sin-tu Hsien and Cheng-tu, I returned to Kuan, gained 
ull the scanty information which was accessible rogarding routes and 
supplies, and left it on April 18 with a fresh eet of covlies, and Mr, Kay, 
# lay momber of the C.MLS., as an additional interpreter. With the 
exception of @ divergence for = short out over the pass of Nyang- 
tai-ling (2100 feet), 75 Hi from Knan, the Tibetan road by Sung-pan- 
ting, for the 200 4 to Wei-chan, follows the left bank of the Min or 
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Fn, with which it is shut in by the cliffs and mountains of the gorge 
through which the river, from 150 to 200 yards wide, thunders on ite 
stormy course, Villages and small towns occur where space admits of 
them, but there is little caltivation, and that chiefly of oil-seeds and barley. 
As far as the head of navigation, 30 /i above Kuan and 6800 li above 
Shang-hai, there are large collieries and limekilns. There are seversl 
very fine suspension bridges of bamboo, renewed once a year, as well as 
bridges consisting of a single bamboo rope stretched across the torrents 
ata great height. Even women make use of these without fear. 

There was a good deal of traffic on the road, altogetber ‘Tibetan, 
large carsvans of mules, some of them carrying prayer-flags, loaded with 
wool and medicinal roots, the rough, unconth-locking muleteers always 
cheery and friendly as they cach oxchanged with us their national 
salutation, sho. After four days of mountain travelling we reached the 
prefectural town of Wei-chau, at the confluence of the Siao Ho, or Small 
river, with the Min, the united stream being spanned by # fine sus- 
pension bridge, The road to Sang-pan-ting rans northward, alongside 
of the Min, and the road to the Mantzu country starts from the right 
bank and follows the Siu Ho. For several li before reaching Wei-chau, 
the objects of interest are novel and plentifal. 

There are villages on hilltops; on rocky peaks, reached by stairs cut 
in the rock; on ledges of precipices, into which the back rooms of the 
houses are burrowed, without any obvious means of access; and villages 
where the houses are three, four, five, and even seven storeys high, 
clinging to mountain-sides, or hanging on to cliffe above tempestuous 
streama, These villages aro on heights 5000, 7000, and 8000 feet above 
the sea, and from 2000 to 3000 feet above the Siao Ho. All look more 
or leas like fortifications, all have flat roofs, and all have brown wood 
roums, much decorated with rade fretwork, and supported on carved 
beams projecting from their upper storeys, Each village possesses one 
or moré square stone towers, sloping gently inwards from hase to 
summit, and fram 40 to 90 feet high. The bases of some are $0 feet 
square. The sides are pierced by narrow openings, The doorways are 
16 feet and upwards from the grvund, and at present there are no means 
of access, The old men say that each contains a staircase and several 
rooms. A fow have their tops broken off, and others have brown wood 
projections near the top. They give the romantic villages in the ravines 
the prosaic aspect of smelting-works. Three and four in a single village 
is not an uncommon uumber, and I have seen ss many as seven, They 
are built of blocks of untdressed stone. 

As the Mantzu say that their fathers and their fathers’ futhors 
never remembered time when they were free, so they cannot remember 
having beard any legends regardiog the use of these towers, except 
that in ‘old times” fires were lighted on their roofs to recall absent 
villagers to the dofence of their homes on the approach of an enomy. 
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Some think that they were granaries, but the so-called thinking of 
people in their stage of mental development is of little value, From 
certain indications in a few cases, I incline to believe that easily remov- 
able approaches of stone and earth led to the doors, anid that the towers 
were refuges, in which the cattle were below and the people above, food 
for man and beast being stored in the same building. Very large 
earthenware jars, which might have contained water, have been found 
in some of them. 





Basia, 


Along the lower waters of the Siao Ho, the Manteu villages, with 
the lands attached to them, were taken possession of by the Chinese 
after the Tai-ping rebellion, and the number of graves of those who foll 
in battle shows that the fighting was very severe. 

About 45 i from Wei-chau, where the lateral clofts in the rook are 
dark and precipitons, and rocky peaks crowned with fantastic lama- 
sernis rise abruptly from colossal spurs, tho villages on the heights become 
more numerous, and the presence for the first time of Manten inhabitants 
is denoted by clusters of fags on long poles, inscribed with prayers in 
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Sanskrit, fluttering in the strong breeze which blows down the canyon 
at that season from sunrise to sunset. Alluvial fans bearing fair crops 
of bearded wheat and maize ooour, and there are orchards on the lower 
grounds, with pears, apricots, and poplara, Wooden suspension bridges 
out of repair, as at the striking village of Kan-po, span the tarbulent 
torrent. The gorge through which it foams and thunders is a split 
between mountaine which ara from 8000 to 11,000 feet in altitude, 
ooutinually walling it in by inaccessible precipices, which now and 
then swing apart to leave room for a village nud o few narrow fields, 
these procipices being laterally cleft io so remarkable o manner as 
ofttimes to show on one side the rook corresponding to the cleavage on 
the other, so that if the sides could be brought together they would be 
an exact fit, - 

The road is » great work, being cut, not blasted, for much of 
the way out of limestone, suaffulded over the river, or carried throngh 
galleries, iu whieh are. tablets in honour of the man who presented the 
road to his district, a frequent inethad of displaying local patriotiam. 
Nitrate of soda exists in such enortnous quantities av to check vegetation 
by ita efflorescence, and redace it to coarse plants of strong constitutions. 
Sulphur abounds also, and a fairly rich iron ore. There is a nitre 
mannfactory at Wej-chan, bat the cost of transit is creat, and the sulpicar 
is only used locally for tipping matches, The road crosses the Sino Ho, 
and ascends hy a wteop rock staircase into « strikingly situated Mantzu 
village, now inhabited by Chinese, dominated by « lamaserai ona peak 
whieh looka like an outgrowth of the rock itself, and from thence 
follows tho left bank to [Li-fan-ting, through colossal scenery devoid of 
wool, until the casyon widens into a cavity of irregular shape, sur- 
rounded by tremendous mountains and by precipices, which, according 
to Captain Gill, attain » height of 2000 feet. The river rushes through 
the town, and js utilized for a number of Lilliputian flonr-mills, The 
wall, which in many places looks like » series of steep flights of stairs, 
follows the irregular outline of the poak round the base of which the 
little world’s end town clusters, and encloses much vacant space, Li-fan 
is a small official powt with about 150 houses, a remarkable yomen 
which, lacking space for expansion, has developed skywards, 4 temple 
on @ rock brilliantly colonred, and » fine temple in the single narrow 
street, rich in effective wood-carving, and possessing » huge bas-relief 
of the dragon, The town subsists almost entirely on the through trade 
from Tibet at certain seasons, The rarefied air is singularly dry, con- 
tinuing so, till the pass of Pe-t'eo-shan, 70 4 to the westward, marke 
a decided change to humidity. On April 22 and 2% there were four 
and six degrees of frost during the night, 

As soon a# T arrived, the usual official visit was paid, and with much 
politeness of manner obstacles were thrown in the way of my farther 
progress, “'wo runners were placed at ty door, one of them sleeping 
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across the threshold. Mncoh consideration for the safety and comfort of 
a lady was expressed, There were no roads, it was said, and no inns; 
the people were sayages, the tribes were fighting, it was dangerous to 
proceed. The next morning the prospect of departure was badly clouded 
over. ‘The veneer of politeness disappeared, and a certain dictatorialness 
took its place. Senior officials from the ywmen mounted guard. Runners 
could not be provided, they said; the mandarin was absent, and no 
arrangements conld be made, and I must wait till the Viceroy of 


_ 
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Sve-chuan could be commnnicated with. Going beyond Li-fan was » 
thing unheard of, All other foreigners had turned hack; they could not 
be responsible for me any farther. They bullied and threatened my men, 
and forbade the townspeople to give me aupplies or porters. The second 
worning the hostility was yet more marked, aud there was # violent 
altercition between the officials anil Mr. Kay, which did not mond 
matters, aud in which some very strong things were sald on both sides. 
Eventually, as T left the inn, they made an attempt, which was 
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frustrated, to close the door on me, and then, following a8 to the bridge, 
aliouted as a farewell, “ We wash our hands of you.” 

From this point there waa the pleasurable excitement which attends 
a plunge into the unknown. Three Russian explorers reached Li-fan 
but turned back owing to illness. Captain Gill arrived, but returned ; 
and some of the French missionaries have gone up the Siso Ho so far. 
But I have Litherto failed to learn that either geographical research or 
conimercial ambition has penetrated the country beyond, or that any 
traveller has given any description of it, 

The 60 H from Li-fan to Tsa-ku-lao, along the same river, have much 
the same character as before. Tho scenery is. magnificent and even 
more fantastic, Grey sandstone gives place to caverned limestone. 
Schistaccous rock and conglowerate are met with, and the river, occasion- 
ally narrowed to 4 feet, plunges ovor pink granite ledges in a series of 
cataracts, or the canyon opens out, and there are smooth green lawns 
covered with dwarf crimson roses, and the dismal romains of villages 
destroyed in the Tai-ping rebellion, Some Mantza villages, though 
deserted, are ready for re-ocoupation, and there are others now occupied 
by Chinese, architecturally striking, ack with a fendal castle piled on 
a rock above it. Aton of these, in the late afternoon, we were over- 
taken by four runners, the Li-fan officials having thought better of it; 
but, in order to compe! us to turn back, a letter had been sent in the 
early morning to the mandarin of ‘Taa-kn-lao, directing him to order 
the townspeople to refuse lodgings and transport, and when Mr. Kay 
arrived there two hours before me, lie looked vainly for xccommodation. 
On wy arrival, however, a very good inn received us, 

Tsa-ku-lao, the outpost of Chineso pfficialiem, is waperbly situated 
on o height above a sharp bend of the river, and the western exit 
‘drops abruptly down through » picturesque gateway, by 500 feet of 
atewp stone stops, toa bridge which connects the trading with the official 
town. Above the former, where the houses aro piled on ledges of took 
in picturesque disordor, is an imposing lamaserai, with a very curious 
pagoda temple on & height above it. The yamon is an interesting- 
looking building in Tibetan style, with a Mantzu tower 60 feet high 
adjoining it. One clean narrow street lined with shops, vending gaily 
coloured articles of Chinese mannfacturo, outs the town in twain. The 
houses are two and three storeys high, with quaint carved, projecting 
upper rooms, and peaked roofx with deep caves, from which depend 
carved wooden drops. 

A last effort was made to hinder my farther progress with a velie- 
mence which wns almost pitecns, entreaties being resorted to when 
throats failed, but the opposition collapsed suddenly when « certain 
clause in my special passport was pointed out. The coolies had heard 
such reports of the road that they enguged males to carry their loads, 
the bamboo across the shoulder, with its dependent bardens, being 
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unsuited to the exigencies of mountain-climbing. The curiosity of the 
people, for the first time in a journey of two years, was tempered by 
politeness, for each batch of would-be sightseers sent in advance to know 
if I would receive them, and they always left after visite of conventional 
brevity, remarking that I must be tired! The population is mixed, and 
many of the children show an agrocable departure from the Chinese 
physiognomy. The red woollen habit and peaked hats of the red 
lamas, the varied costumes of the tribesmen who were in the town for 
purposes of trade, and the many styles of hats, the most interesting 
being made of a spocies of lichen, were a very agreeable variety. 

Superb weather favoured our departure, The heat of the sun melted 
the snows towards midday, adding volume to the thunderous roll of the 
Siao Ho, above which the bridle-track is carried over steep spurs and 
abutments of limestone, There is a very decided change after leaving 
Tsa-ku-lao. The river, no longer hemmed closely in by the walls of » 
tremendous oleft, is broader and stiller, there are shingle banks and 
stretches of oultivated lund, and it makes its way through the ranges 
instead of following their chasms. Thore are gteat openings giving 
glorious views of high, conical, snow-clothed peaks, heavily timbered 
below the snow; one group, called by the Chinese “the Throne of 
Snow,” consisting of a great contral poak with nine others of irregular 
altitudes surrounding. After crossing, at a height of 9750 foet,* the 
spur known as the Pe-t’eo-shan pass, the aridity and sparse vegetation 
of mort of the road up to that point are exchanged for humidity and 
4 wealth of small trees and flowers, and the ranges above the right 
bank are wooded with coniferm, A masked feature of this stretch of 
the Siao Ho is the singularly abrupt bends which it makes, and that 
at most of these » conical peak, foreat-clothed below and naked rock 
above, rises direct from the river-bed, possibly to an altitude of from 
2000 ta 3000 feet, 

After Po-t'vo-shan, with its summit thick with flags on poles In 
honour of the spirit of the pass, and its magnificent view of some of the 
Joftier snow-peaks, the river broadens considerably, and breaks up into 
several channels, till it narrows again at a point where a suspension 
bridge is thrown across it from two natural piers of rock. There a very 
dirty Chinese village of mud hovels faces a Mantza village of towers 
and lofty stone houses. It was hot and dusty, and children and pigs 
wore both aggressive, After a hult, we crossed to the right bank of 
the river, and shortly entered Paradise, Near the bridge is a showy de- 
tached temple, the only one in the territory, the household or lamaserai 





* Unfortunately, T had sent my anetold to Kngland, and a pony had rolled on my 
hypeometer, rondering it tisalesa, ‘The heights given amv by ® borrowed sneroid, the 
error af which Iwas anable to have estimated. I eonatrueted u ruile bypeometey, and 
took the altitude of rome by boiling-polnt thermometer, but Tum under the fimprrsshi 
that aceurate observation might reduce the other altitudes cousiderably, —LS.B. 
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house of worship from henceforth taking the place of the public 
temple. Close besille it the road passes under an arch, where there 
sre twelve prayer-cylinders, revolving by the pressure of the hand, on 
sither wide, and near it is a much-decorated “ prayer-wheel " in a house 
by itself, worked by water-power, the lama in attendance receiving su 
much for each revolution. The cylinder is 12 feet high, with a diameter 
of + feet, and is said to contain 100,000 repetitions of the mantra “Om 
mani padme hun,” 

Two li farther on, the main branch of the Siao Ho, descending from 
the north-west, is joined by streams of nearly equal size from the 
south and north, coming down through canyons full of superb vegeta- 
tion, above which rise peaks of unsullied snow, mostly in groups, ‘The 
vegetation above this mecting of the waters is tropical in its laxuriance. 
Mosses and ferns soften the outlines of boulders, and drape the tranks 
of fallen trees, Tree-stems are almost hidden by ferns and orchids, only 
one of whioh, « purple and brown spotted dendrabivm, was in blossom. 
A free-flowering fonr-leaved white clematis looped the trees together, 
arching the road with its suowy clusters, and # white daphne fillod the 
air with ite heavy fragraves. The ground, concealed by mosses, a 
crimson-cupped lichen, and the hare’s-foot fern, was starred with white 
and blue anemones, yellow yvicluts, priteulas, and Tilies. White and 
yellow jasmine and yellow roses entwined the tranks of trees, and the 
flowering shrubs wore innumerable, ‘The foliage of the maple lighted 
up the gloom of holly and ilex with its spring colouring of pink and 
red, a species of poplar rivalled it in lewun-yellow, the delicate foliagw 
of the golden-barked birch was copper red, and every shady ap- 
prouching green was represented, from the ginucous blue of the balaan: 
pine and the dark hine-green of its coniferous brothren to the pule 
ngua marine of decidnous troce in clamps among the pine woods Lelow 
the mow, For, pilod on the forest-clothed cliffs and precipices whicl: 
wall in the river, and blocking up the bead of every lateral oponing, 
were conntiess peaks or splintered ranzes, cleaving the blue eky with 
an abwoltite purity of whiteness. High up, in extraordinary situations 
of dubions access, are Mantxn villages, much Jike fortifications, with 
their cultivated patches and human interests and flutter of prayer-flags 
lending life to the scene. The river sympathetically adapts itself to ite 
changed surroundings. Its ovlouring ix « vividly transparent ereen, tu 
which it would be an injusticn to liken an emorald, It descends in 
rapids, falls, and cataracts, ix sheets and glints of foam, uudor bending 
trees and Jong trailers of clematis and red roses, pausing now and theu 
for « moment's rest in deep green poole, in whose mirrors roses, clematis, 
and suow-peaks moet, its thunder music, evhoing from gorge and preci- 
pice, pausing never, After 80 i of beauty, which it is luxury to 
recall, the odorous air grew damp, the peulks flushed, the shadows on 
tho road deepened, the canyon swung open, und on « low hill, bearing 
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traces of cultivation, there was a solitary Mantzu dwelling. The 
frequency with which such ocour indicates the genoral security of the 
conntry. 

The host, as a relation of the courteous and intelligent young lama, 
tay muleteer, made us very weloome; but his wife, a handsome woman, 
on coming in from the hill with a load of wood, looked astonished tu 
find a foreign woman and twelve men in possession of her house. This 
typical dwelling has two roofs, one above the other, each reached by a 
deeply notohed tree-trunk, exactly like those used by the Ainu of Yezo. 
The large, dark, and emcky lower rooms are oocupied by the family. 
The fire and “ cooking-range” are an araised hearth in the centre of the 
floor of ane of them, and the smoke finds various outlets in the absence 
of achimney. In thé better houses, however, « hole in the roof, into 
which « hollow log is cemented, offers it @ more conventional éxit. 
These people know the reality of a fireside, and possess the term hearth- 
side, The women are very far from being secluded, and hnsband, wife 
and children spend the dark evenings round the fire, and take their 
meals there together, 

With much politeness, I was escorted up the notched timbers to the 
threshing-floor on the second roof, where I slept in an open shed, which 
indicates that the part so sheltered ie the granary. The sharp air after 
the day's heat was elixir, and the red gold of sunset and the rose pink 
of sunrise on the snows which enclosed the valley and its blue gloom 
of pines, made a night in the open air very delightful. Those hospitable 
folk will not receive payment for their boepitality. The roof, or the 
guest-room, if there be one, is at the disposal of any reputable wayfarer. 
Fortunately, I had noedlas, scissors, and reels of coloured silk with me, 
which made the hearta of many women glad, 

The next day, April 28, there was much additional snow on the 
mountains, and the higher pine woods were hoary. The road still 
pursnes the right bank of the river, along a wider valley, and for the 
whole day's journey seven mow-peaks are an apparent barrier, In 
the woods near the road there were fonrteen species of pines and firs, 
and eight of maples, besides cedars, juniper, yow, elm, holly, oak, alder, 
ilex, plane, birch, etc. A white honsysuckle added its exquisite fra- 
Stance to the aggregate of sweet odours, The woods were full of white 
peonies—the roots of which are an expensive drug in China—sky-blue 
larkepur and aconite abounded, and yellow roses revelled in the 
vanehine on the smooth green lawns by tho river, which are the 
camping-grounds of the Tibetan traders. 

After crossing and re-crossing the Siao Ho on suspension bridges, 
we come upon Ku-ri-keo, a village piled on an abrupt height at & point 
whege a lateral gorge with a tributary stream opens on the river, This 
is remarkable as being the last point to which 1 was attended by 
Chinese ofllcialiem, aud the first where there was » representative of 

No, L—Jory, 1897.) ° 
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the T’u-ssn of Somo, the territory on which I had now entered. There 
the soldiers from Tsa-ku-lao delivered the mandarin’s letter to the 
“T’eoren," or headman, and returned. A Mantzu official escort was at 
once provided, consisting, not of armed and stalwart tribesmon, but of 
two handsome laughing virls, distaff in hand, fearless and full of fun, 
who enlivened the way as far as Chuti. Nor was this fascinating escort 
asham. Before starting, each of the girls put on an extra petticoat. 
Had any molestation been seriously threatened, after protesting and 
calling on all present to witness the deed, they would have taken off 
the additional gurmonts, spreading them solemnly on the ground, there 
to remain till the outrage had been either atoned for or forgiven, the 
nearest man in authority being bound to punish the offender. Mr, 
Baber mentions 9 similar custom aniongst the Lolos of Yunnan. 

On that day's march we passed several Mantzn villages, and at each 
all the people came out and brought us wooden cups of cold water, and 
indulged in much fan with my men, severn! of them being able to 
speak Chinese, Nearly all the women were handsome. ‘hey were 
loaded with silver and coral ornaments, plied the distaff as they joked, 
and were free, not to ssy bold, in their manners. Chuti, spoken of as 
& metropolis, consists of two Chinese houses on the right bank of the 
river, a suspension bridge, and a large Mantzn house on the left bauk. 

This stone dwelling, srranged, as are all the better class of houses, 
apparently for defence, possesses three floors, reached by steep stairs 
inside, Cattle, mules, fodder, and agricultural gear and implements, 
cooupy tho first; the family the seoond; and the family temple and 
two goest-rooms the thind—on whioh is also the flat roof or threshing- 
floor, which is the gathering-place for the family and their friends, the 
wrestling-ground, and the place whore the women weave woollen stulf 
for their clothing. The irregular roofs of the temple snd guest-roams 
are resorted to by the men when they play cards, and a game re- 
sembling go. All well-to-do-people have a temple on the roof, with 
images of the Buddhist triad against the wall, an altar with the nual 
emblems and offerings, a drum, horn, cymbals, and other mnsical 
instruments, and as many of the insignia of Buddhism as their means 
allow them to obtain. ‘The householder is the pricat, but every man 
and woman can present his or her own invovstions and offerings, and 
in Mantzu homes there is scarcely an hour from sunriee to sunset in 
which the dull beat of the dram, and “om mani padme hun” reiterated 
in a high-pitched monotone, are not heard. On all roofs, even of the 
poorest class, there is, at the eastern corner, a small clay furnace with 
a chimney, called the “altar of incense.” In this at cach sunrise the 
householder, looking eastwards, burns » bundle of the green twigs and 
leaves of the yew, of which two species are accessible. No other tree 
ean be used for this purpose, Is not this curious custom @ relic of 
4 nature-worship anterior to Buddhism ? 
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The host, » brother of our sonleteer, received as hospitably, and I 
was provided with a clean room on the roof, with a window in which 
was fixed a prayer-cylinder revolved by the wind, which whirred 
monotonously by day and night, Many of the people from a village 
on a height, accessible only by a series of ladders, spent the evening 
on the roof with much frolic and merriment. Of the foreigner thoy 
had uo notion. They thought I was a Mantan of another tribe. Some 
of the women were beautifol, and even in middle life they do not lose 
their good looks and fine complexions. 

The first 30 li between Chuti and Mia Ko are as entrancingly 
beautiful as the earlier part of the journey; then the canyon opens out 
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into a broad valley full of shingle beds, either absolutely bare, or 
covered with the Hippophe rhamnoides and a species of tamarisk. The 
receding mountain sides are gashed by summer torrents, and the 
vegetation by comparison is scanty. One of my chair-bearers beoame 
serionsly il], and I had to walk while he was carried, and the last part 
of the day's journey wae very fatiguing. Chinese brutality came out 
strongly with regard to this coolie’s illness. Tho others were quite 
willing to leave hin to die under o tree, and, though the water he 
craved for was only a few yards off, they did not care to give it to him. 
They laughed at his sufferings, at me for bathing his head, and above 
all wt wy walking to let him ride. “Let bim die," they sid; “he's of 
DO 80. 
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After we crossed to the right bank of the dwindling river, a great 
number of Mantz men and women joined us and escorted us up to 
the large and imposing village of Mia Ko, with its msny-storyed 
houses, its feudal castle, and its large aupicturesque Jamaserai with 
one hundred and fifty monks. The great hillsides are well suited to 
agriculture, and thongh the altitude is over 9000 feet, wheat ripens in 
July. The soil is sandy, and potatoes, which have beon introdnoed by 
the Chinese, grow well. There sre many large villages scattered over 
the hills, and the people have great flocks of brown goats and sheep, 
the latter a long-haired, hornless, fop-carel breed, with fat tails 
weighing from three to six pounds. They also breed herds of dso, a 
very valuable hybrid between the cow aod yak, and capable of carrying 
eighty pounds more than either the horse or mule, ‘I'he male dzo is 
used for ploughing, and the fomale gives more milk than any other of 
the bovine race, Of it they make butter, which, as in Tibet, appears 
to become more valuable with years, and which is largely used along 
with salt and soda in the preparation of tea, which is charned in a 
wooden churn till it is as thick as chocolate, From the hair of the dzo 
and yak the Mantzu prepare a hoavy felt weed for boots and for circular 
cloaks, worn in cold or wet weather, As far as the Great Divide, snow 
only lies for « few days at « time on the ground, und, judging from 
description, the cold is never severe, 

Drought is the chief enemy of agriculture, and the crops in this 
great valley were in urgent need of rain, In the late afternoon « long 
procession of men and women, each carrying a heavy burden on the 
back, wound slowly up the hill to a point whero it was reinforced by « 
similarly burdened company from Mia Ko, and the united forces was 
met by a largo body of lamas in their sacred vestments, chanting 
Sanskrit prayers. Tho burdons consisted of the Buddhist scriptures, 
which, when complete, weigh ninety pounds, and to carry this sacred 
Joail is regarded 4s an acceptable act of merit, Almont before the pro- 
longed service ceased, there was “a sound of abundance of rain;" the 
wind rose, the rain fell in torrents, and the thirsty soil of disintegrated 
granite imbibed it as if it never could be satisfied. 

We were reteived in the house of the T’eo-ren, the father of our 
muleteer, who had « patriarchal establishment of married sons and 
daughters with their children, aud farmed on a large scale. But 
neither there nor at any other place in the Mantzn country would 
the peuple sell ns any food, and a detention of a few days at Min’ Ko 
made « great inroad on the supplies of rice and flour brought from Ta- 
ku-lao, and cansed me some anxiety, though I was always assured 
that everything could be got at Somo. I had to leave the sick soolie 
behind to be cared for by. these people, and two days were spent in 
inducing an unwilling baggage-porter to take his place. The mules 
were lost on the hills, and stories of famous robber on a part of the 
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ronte to be traversed made the Teo-ren averse 10. 00T travelling without 
an escort of ten men, who had to be hunted up in the adjacent villages. 
It had been a relief to be free from Chinese officialism, runners, show- 
ing passports, and the like, and the appearance at Mia Ko of a mounted 
Chinese officer, a “captain of a thousand,” with baggage and a mounted 
servant, and orders (0 keep me in viow—whether to belp or hinder 1 
knew not, tut strongly suspected the latter—was very unwelcome, He 
and his servant carried sworils ani revolvers. 





CASTLE SEAN CUUTE, 


The main branch of the Siac Ho makes a preposterods tarn abore 
Mia Ko, and we left it there to take a short cut over the pass of Shi 
Twn Ping (10,117 feet), rejoining it 20 W luter. Sleet fell the evening 
before, which turned to heavy snow in the night, whitening many of 
the lower hills, and lying heavily on the superb coniferm of the puss, 
where red and white rhododendrons and a large pink azalea were 
blooming profusely. At that elevation the mercury was at 24° at fam., 
and, us a strong north-east wind waa blowing, the cold was intense. At 
noon, 2000 feet lower, the mercury stood at 72. From this summit 


38 A JOURNEY IN WESTERN S2E-CHUAN, 


there is a glimpse of a long snowy range with a blunt and wavy out- 
line, on which five peaks, evidently of great altitudo, are superimposed. 
Hitherto the mountains in the neighbourhood of the Sino Ho had not 
reached the majesty of eternal snow, but on this range the guide said 
“it was all the year as it was then,” He said that the peaks were 
koown as the “Snowy mountsina,” and that the wrest Gold river rose 
among them. Chinese maps contain a good deal of freehand drawing, 
but I think that this range is possibly identical with one put down as 
“Snowy mountains” running in a south-west direction between 29° 
and 32° N, lat,, and 101° to 109° E. long. Captain Gill found the snow- 
line in Msy,in the same latitude and about $° to the castward, to be 15,000 
feet, and the limit of perpetual snow to be from 14,000 to 15,000 feet 
above the sea, Hy a roagh estimate the peaks of this range cannot be 
much under 17,000 feet, and many of those seen on tho journey, 
which certainly were not then muoh less than 2000 feot above the very 
definite snow-tine, must attain altitudes of about 14,000 feet. Taking 
the snow-line about the middle of May as a rough basis of calculation, 
the timbor-line. must Jie at a beight of about 12,500 foot. 

A steep descent of threes hours brought us again to the Siao Ho, there 
a full-watered, cloar green torrent about 40 yards wide, compressed within 
& narrow canyon, tumbling among gigantic boulders in glorious cataracts, 
farest trees of larger size than had been seen hitherto bending over it, 
festooned with climbing roses and white and sulphur-yellow clematis, 
while all lovely things which revel in moisture and warmth —ferns, 
mosses, selaginellas, aud the ethereal Trichomanes radican#—flourished 
in perfection along the margin of ite turbulent waters, One feature of 
the vegetation between Mia Ko and Somo is the presence of a pea- 
green trailer (possibly Lyorpodinm Sirbofdi) with pendants 8 and 10 fest 
long, which takes possession of coniferous trees, dooming them to a slow 
death, but replacing their dark needles by a tint which in masses is very 
attractive, This plant is weed by the Manten for hats much worn by 
lamas, Some of the red trunks of the conifers, branchlesu frequontly 
for 50 or 60 feet, measured from 19 to 21 feet in girth at 6 feet from the 
ground, hollies 7 feet, and a very umbrageous species of poplar from 
17 to 20 feet. In places the height of tho canyon walls, rising forest- 
clothed tier above tier, cannot be less than 3000 feet, and their luxuriant 
covering embraced overy tint of gold, red, and groen. 

After several hours’ travelling, the canyon broadens into a valley,closed 
at its western end by the great range and pass of Tsu-ku-shan, and the 
yak and ¢deo fed in large numbers on the Inxuriant pastures which confer 
prosperity on the Mantzu hamlet of Hang-kia. This should have been 
the halting-place, but owing to unpropitious circumstances not worth 
narrating, in which my European interpreter lost both his head and 
temper and got into very hot water with the Chineso official, my better 
judgment was overborne, and in spite of the fact that anow was falling 
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heavily on the pass, that it was then 3 p.m. and that the coolies and I 
had not tasted food since 10 a.m., we started for Matang, and reached 
the foot of the pass at 6.30. There the Sino Ho, the largest tributary 
except the He Shui, which the Min reccives till the Talu unites with 
it at Kia-ting Fu, rises in a spring under o rook. 

Woe ascended toa considerable height by & number of ateep zigzags. 
meeting many Mantza, armed with lances and short awords, travelling 
in companies from dread of the celebrated bandit, some of my own men 
having armed themselves with lances. The noses of the coolies had 
heen bleeding at intervals for several days, and as at that altitude the 
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hmmorrhage beoame profuse, after stumbling in the snow for short time 
in tho darkness, they set down my chair, very reasonably, 1 thought, 
and no arguments of Mr. Kay's, addressed either to mind or body, induced 
them to carry it another step. It was then 8.80, and vory dark. A 
snowatorm came on, dense and blinding, accompanied by a strong wind. 
Tho snow drifted heavily; the guide continually disappeared, and was 
with diffiealty recalled. I sank several times in drifts up to my nack, 
and was &0 oxhansted as to be dragged rather than helped along by two 
men, My servant, a big strong fellow, fainted and fell down in the 
snow, but was re.auimated by pouring brandy down his throat. Tho 
coulies called on ‘their gods, aud made expensive Vows, whivk were after 
wards fulfilled by burning cheap incense sticks, and as we staggered 
through the blinding drifts, I at ono time doubted whether 'Y'su-ku-shan 
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would not be the journcy’s end. After four hours of this work, the 
moon rose, the snow ceased, and soon after midnight we reached the top 
of the pass. When I recrossed it, 124 snow-peaks were visible from ite 
summit. Its approximate altitude is VS,017 feet. It is the great 
divide of the region, a long, bare, unimpressive mountain wall, the 
waters on the east seeking the Min, and those on the west the Yalung. 

A steep descent on foot for an hour brought us to « forest of super 
pines glorious in the moonlight, which was then brilliant. Mr, Kay 
and the guide went on to look for shelter, and my coolies declined to 
carry me, and wanted to leave mo there, and it was only after « tire- 
some half-hour’s altercation between them and my servant, during 
which my wet clothing froze hard, that they took up the chair, The 
track was soon lost in the snow, not to be recovered till at 2am, we 
emerged on great grassy slopes; and an hour later the whole party— 
exhausted, starving, shivering, drenched to the skin, and-in clothes then 
frozen hard—after travelling for twenty-one hours, found @ wretched 
shelter in the one room ef a Chinese hovel with « sloping floor on the 
bleak boulder-strewn hillside, on which the forlorn village of Matany 
stands at an altitude of over 10,000 fect. 

On the same day we moved to an inn, consisting of a stable 00 feet 
long, with stalls 7 feet high for human beings on both sides, in one of 
which I was thankful to find solitude, a firebowl, and necessary rest for 
two days, The innkeeper and hie wife, Kansu Mohammedans, were 
kind, and asked me to sit by their own fire, on the ground that we were 
worehippers of the same God. Matung is a forlorn village of twenty- 
sight houses, intersected by s stream of the aame name rising on the 
pass above. Its popnlation of 170 includes « number of Chinese. It is 
4 wretched, unpicturesque-looking place of low atone cabins, with 
plank roofs kept down by stones. Snow lies there for six weeks. But 
in July and Angust the scene changes. The inn is crammed with men 
and horses; yaks and Tibetan tents cover the grassy slopes; Chinese 
dig on the mountains for medicinal roots, which are nlso brought from 
Tibet in incredible quantities; broken silver, the only ourrency ac- 
cepted, passes freely from band to hand; goods are bartered, and for 
two months (Chinese and Tibetans do » large trade in wool, hides, cattle, 
horses, sheep, musk, rhubarb, hartahorn, and much besides. 

There were several beautiful Manteu women whose photographs I 
shonld have been delighted to exhibit, and twice secured a giggling 
group in front of the lena of my camera; but I no sooner put my head 
under the focussing-cloth, than there was a stampede, and they fled like 
hares, so I must ask yon to take their beauty on trust, 

After being detained by a heavy snowstorm and dificalties regard- 
ing transport, I left Matang early in May, accompanied by the Chinese 
official and ten stalwart tribesmen from Mia Ko, who had joined me 
there, carrying spears. Crossing the Matang river by a good bridge 
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near ita junction with a vigorous stream descending from the north- 
west, wo followed the united waters down to their junction with the 
Rong Kia, crossing several mountain spurs olothed with forests of pine, 
birch, ibex, ond elasgnus. The scenery on that day's journey was perhaps 
the loveliest of all. There is one fine waterfall, and many abrapt turns 
give as many delightful surprises, A long and severe ascent brought 
ns to the top of a spur crowned by « village and lamaserai above the 
confluence of three valleys and as many streams, which unite to form 
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the Hong Kia, » broad, rapid river tending to the south-west, and 
bridged in several places. The first view of the Rong Kia valley, sleop- 
ing in the soft sunahine of a May noon, is one not to be forgotten. It is 
fully 1 mile wide und 12 miles long, and is closed by snow-peaks at its 
distant extremity, All along the "silver water" were wheat fields in 
the vivid green of «pring; above were alpine lawns, over which were 
sprinkled clumps of pine and birch, gradually thickening into forests, 
clothing the skirte of mountains, snow-crested, and broken op here and 
there into pinnacles of naked ruck. At short distances all down the 


42 A JOURNEY IN WESTERN $Z£-CHUAN. 


valley there are villages with towns and Iamaserais on heights, and 
villages among the fair mondows by the river with houses mounted on 
the tops of high towers and overhanging them, their windows 49 and 
50 feet from the gronnd, and stretching halfway across, then purple 
against a aky of gold, a lofty reoky spur, developing into a fine double- 
towered castle, the residence of the 'T’u-ssu of Samo, the lond of this fair 
land. In the late afternoon it looked like « region — 


“Where falls not min pr hall or any #now, 
Or ever wind blows lourlly.” 


The warm spring sunshine blessed it, the river flashed through it in 
light, the sunset glory rolled up it in waves of gold ; it was unique, and 
its beauty left nothing to be longed for. 

The castle gained rather than lost as we approached it by « bridge 
near one of the ancient towers. It oconpies a spur or bluff 390 faot 
above tho river, so precipitous on the east side as to be approached with 
difficulty by any one carrying a burden. A few honses are built on the 
edge of the precipice outside the castle wall, Our reception was not a 
cordial one, The ‘I"n-ssu had provided most miserable accommodation 
for us in » Chinese hovel—one room for the whole party, and it was not 
till two hours bad passed that I obtained a good room on the roof of a 
Mantzu honse within the castle wall. Though Somo was nominally the 
goal of my journey, as the travelling season was nearly ended, I had 
cherished a project of working my way down to ‘Ta-chien-In by a route sup- 
posoil only to have been traversed by «ne European, involving a journey 
of twenty-one days. On making careful inquiries, however, I learned 
that a tribal war had broken out, and that the bridges over the Rong 
Kia had been destroyed, a fact which Mr. Kay verified by personal 
investigation. This involved two long days’ marches on foot over a 
difficult mountain, and I was all but entirely prostrated by the severe 
night on the Tsu-ku-shan pass. In addition, the coolies were breaking 
down from fever one after another, the stock of rico was nearly 
exhausted, and an order had been given that supplies and transport 
sonthwaris were fo be refused. My state of weakness rendered it 
impossible for me to make a resolute attompt to overcome these 
difficulties, and every traveller here will understand the indescribable re. 
Inctance with which I abandoned the Ta-chien-ju project. After it was 
given up, the T"u-ssu sent a welcome present, consisting of salted goat, 
four, honey, and ancient and hairy butter, which enabled nie to give 
my mena good moal, at the same time inquiring if I knew how to 
repair pianos, as ho had one with some broken strings! Later he sent 
a watch to be put in order, 

At this point, the scanty information which I was able to gather 
concerning the Mantzu may be welcome. I only give as facts, state- 
ments on which several persons agreed, and confine my remarks to the 
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four tribes of the Somo territory, estimated at twenty thousand souls, 
who are unified under one ruler, the T'u-ssu of Somo. 

The designation Mantzu, which appears to be simply Chinese 
for barbarian, is accepted by these people. When questioned, however, 
they divided themselves into Somo, Cho-ko-ki, He-shui, and other 
tribes, and on being pressed further, they declared themselves Shan- 
shan-rev, or mountain people. They said that they had heard that in 
ancient times their fathers came from the settiog aun, but they knew 
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of no days when they and the Chinese did not live among each other. 
The tribal spirit is completely broken among the tribes, who have 
acespted one ruler; but the Somo people hate the Sifans to the north- 
vast and the Cho-ko-ki men to the south. 

The head of one or more tribes ia called a 'T’d-sen, or lord of the 
nil, He is appointed directly by the Emperor of China, and for life; 
bnt = long-established custom has made the office practically hereditary, 
and in the absence of a_son a daughter may be invested with it, ae in 
the cass of Somo, where in resent years, and for a considerable time, 
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* woman sustained the dignity of the position. It is only in. a care 
of flagrant misconduct that the Emperor would exerciee his tight of 
removing « Mantzn roler. The T'u-sau has absolute authority over 
his own tribesmen, including the power of life and death. The land 
is his, and the onltivator pays the heavy tax of 30 per cent. of the 
produce, out of which he contributes the annual tribute to China. The 
tribesmen are free to build anywhere withont paying ground rent. 
Chinese under Mantzu rule have to obtain permission to build, are not 
allowod to make charcoal, and psy ground rent. In the case of the 
murder of a Chinese, the murderer may be taken into Chinese territory 
to be tried by o mandarin, but actually he is rarely caught, and the 
crime is usually compromised by the payment of blood-money by his 
relations. If a (Chinese wishes for a Manten wife, he must pay the 
T'u-ssu thirty tacls (about £4 10s.) for the privilege. 

Under the T’n-<su, and sppointed by him, are village headmen or 
Teoren, who usually hold office for life, and are frequently succeeded 
by their sons. They collect taxes, settle disputes, try sinall cases by 
tribal law, and meet tho 'I’u-sun once @ month at his castle to report 
what has been going on and to disonss what has to be done, and once 
# year to choose tho tribal representatives who are to carry the tribute 
to Peking, China hus done wisely in fringing her borders with quasi- 
independent tribes whose antonomy is guaranteed, and whose love of 
the freedom they enjoy would convert men and women into a respectable 
guerrilla force in case of invasion, 

The, religion of the Mantzu is Baddhism or Lamaism of the Tibetan 
type. Except in Western Tibet, I have never seon a country in which 
the externals of religion ure so prominent, Nearly all the larger 
villages have lamasernis on heights above them; rook Buddhas and 
Buddhas in relief on tablets aro numerous; poles 20 feet long, with 
narrow prayer-flugs of nearly the same length, flutter from évery honss- 
roof; groups of prayer-fags in memory of the dead aro planted beside 
every village; a temple is prominent on the roof of every well-to-do 
house; and prayer-cylinders turned by water-power or hand are 
common near the roads, Daily offerings are made in all dwellings ; 
every second son is a lama; the formula, “ om mani podme han,” is every- 
where heard; the presence of Jamas is essential for every act in the 
round of social and agricultural life: and literature is wholly confined 
to the Buddhist classics. Prayer-wheels revolved by the wind are 
common in windows; and when people grow old and dread such an un- 
fortunate re-birth as a reappearance in the body of a horse, dog, or mule, 
& prayer-cylinder, revolved by swinging it, is constantly in their hands. 

The lamus receive large sums for prayers, and for such ceremonies, 
in cases of illness, as the reading of the Buddhist soriptures in the 
house, accompanied by chanting, blowing of great horns, and beating 
of drums. A death ix their great hurvest, for, besides the fees paid to 
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them for the services customary at death and burial, any good clothing 
which the deceased person has possessed is their perquisite, as well as 
the silver and coral head-ornaments of the women, which go to help to 
pay the expense of opening a passage for the soul into the other world. 
According to the wealth of the deceased is the time ocoupied in this 
arrangement, It may be three monthy or longer. In the case of the 
poor, three days is the limit, A re-birth into the Western Heaven is 
reserved for lamus, 

They dispose of bodies after death by rules of theirown. In a few 
very rare cases, where the horoscope of life, death, and the future ie 
favourable, the corpse is buried “earth to earth” without coffin or 
clothing. Throwing the body into the river, or exposing it on  mountain- 
side to the fowls of the air, is also practised at their bidding; but 
cremation, accompanied by the recitation or chanting of the scriptures, 
is the usual method. Afterwards the ashes are placed in an earthen 
pot, which is buried, a prayer flag or flags being erected on the spot. 
On the days of death and burial, as well as during the interval, there is 
weeping, but it is not prolonged or repeated, and ancestral worship is 
not practised. 

Among the noteworthy characteristics of Mantzn life is the position 
of women. Thoy are not only on an equality with men, bot receive 
considerable attention from them, and they share their interests and 
amusements everywhere. Men and women are always seen together. 
A woman can be anything, from a muleteer to a ‘T’u-seu. Social inter- 
course betwoen the sexes ix absolutely unfettered. Boys and girls, youths 
and maidens, mix freely, Love-matches are the rule, aud I saw many 
« handsome young face illuminated bya genuine lovelight. The young 
people choose each other, and either of them may take the initiative, 
When they have settled the preliminaries, the prospective bridegroom 
sens a friend to the prospective bride's parents, informing them of his 
wish to. marry thei¢ daughter. Consent follows almost ass matter of 
course, and the bridegroom sends a present of a bottle of wine to the 
bride's father, and the courtship is fully recognized. 

Next the lamas are consulted, to ascertain if the horoscopes of the 
youth and maiden fit, [f not, the difficulty may be overcome by pro- 
longed vicarious chanting of the scriptares and liberal fees. The lamos 
also choose an auspicions day for the marriage. The marriage ceremony 
consists in tho bride and groom publicly joining bands, drinking wine 
from a doublo-spouted bowl, and accepting each other as husband and 
wife, after which there is a three days’ feast in the bride's home. She 
and ber husband then go to their own honse, and there is another three 
days’ feast. There are no contracts of marriages for a limited period, 
as in Western Tibet. Whether the choice has been for good or ill, it is 
for life, divorce, rarely resorted to, being permissible only in the caso of 
childlessness, and the contract can only be cancelled by the 'T'v-ssa. 
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It would not be correct to infer from this that the Mantzn are » moral 
people. Their standard of morality is low, and the lives of the Lamas 
have no tendency to raise it. Plurality of wives is an appendage of the 
position of the 'T’n-seu, but monogomy is the rule, and polyandry, though 
the custom of the Sifans to the north, does not exist. No presenta, ex- 
cept the bottle of wine previously mentioned, are made by the bridegroom 
to the bride's father; but her parents, according to their wealth, endow 
her with cattle, horses, and fields, the last of which, to nse our own 
phraseology, are “settled” upon her. A widow docs not wear wourn- 
ing, and is at liberty to make a second marriage. On the death of her 
husband, unless she remarries, she assumes complete control over his 
property, and at ber death it is divided among the sons, who frequently, 
however, agree to live together and keep it intact. If there is trouble 
concerning property, the T’eoren usually settles the matter, and if he 
fails to make an amicable arrangement, it is referred to the T’n-esn, 
whose decision is final. 

Good health is the patrimony of these people. There are a fow 
lepers among then), and rheumatiem is rather prevalent; bat fow 
maladies are known, and measles appears to be the only epidemic 
which affects children. I did not seo one case of skin disease or 
deformity on the whole journey. They spoke of old age and what 
they call “ exhaustion” as the usual causes of death. Goitro, however, 
is frightfully provalent in many of the villages. In some, 75 per cent. 
of the people are afilicted by it, and it often begins in childhood. It 
does not seem to affect either the health or spirits. The people think 
that it comes from drinking snow-water, bnt it was specially common 
in some villages, where the sources of the water-supply are far below the 
snow. Tho lamas virtually probibit all medicines not supplicd by 
themselves, and it is only those Mantzn who have been corrupted by 
contact with Chinese civilization who use any others. They incline to 
futalism regarding illness, relying chiefly on amulets, charms, and 

coremoniss “Tf & man is very ill he dics,” they say, “ and 
when he is not he gets better.” 

They have » language of their own, but it is written in Tibetan 
characters, and all notices and inscriptions on tablets and sign-posts are 
in the same. In the villages nearest to China proper many of the 
people speak Uhineso as woll as Mantzu, and the T’eo-ren in all villages, 
but further west very fow oven of the elders understand it, and the 
T'n-ssu himself is unable to read the Chinese characters, 

The products of the Somo territory, so far as export goes, are wil, 
The magnificent timber is useless, as the rivers, from their abrapt 
bends and enormous boulders, in addition to their turbulence, do not 
ailmit éf its being rafted down. So far as I could learn, there are no 
golden sands to tempt even the Chinese adventurer, Sulphor and 
nitrate of soda abound, The Mantzu grow wheat, barley, oats, maize, 
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buckwheat, lentils, and s little hemp, In good years they raise enongh 
for their requirements, but more frequently have to barter their cattle 
and coarse woollen cloth for food. Their transactions consist of 
barter only, silver being known only for its nse in personal adornment. 
There is no prospect for Manchester in that quarter, Pieces of red 
and green cloth for the decoration of boots are brought from Russia 
through Tibet, aud these and the brass buttons on clothing, suggestive 
of Birmingham, are their only imports. Both sexes dress in woollen 
materials, spun, woven, and dyed by themselves, and sewn with their 
own hempen fibre. 

Their views are narrow, their ideas conservative, and their know- 
ledge elementary. England is not a name to conjure with in their 
valleys. They know of China and Tibet, and have heard of Russia, 
but never of Britain, Of the war and the wojen they were in complete 
ignorance. I found them hospitable, friendly, and polite, not extrava- 
gant in their curiosity, of ensy morals, fall of frolic and merriment, 
singularly affectionate to each other, taking this lifo easily and enjoying 
it, and trasting the next to the lamas. 


little tallor than my coolies, who were the average height of Chinese. 
Thoy are deep chested, as becomes mountaineers; their build ie robust, 
and their masoular limbs betoken strength aod agility. Their walle is 
firm and springy, and in wrestling and putting the stone—favourite 
amnsements—tho display of muscle is superb. The tribes vary a4 to 
good looks, though not as to phyrique, eapecially the women, some of 
whom have the oval face, regular features, and beauty of the brunette 
type which we associate with the Madonna, while others are plain and 
resemble Neopolitans. The complexion is as dark as that of the nativer 
of Sonthern Europe, bat » trifle redder, the large dark eyes anil eye- 
brows are level, the nose straight, the mouth nsually small and thin- 
lipped, the foreheads high but not broad, and the ears large and rendered 
unuhapely by the weight of the earrings. The cheek-bones are not in 
any way remarkable. The characteristio of the Mantzn face is that it 
is European in feature and expression, and recalls the Latin races. 

The men shave their heads and wear cloth or fur caps, but some of 
the elders said that in former days all the hair was gathered above the 
forchead and twisted into horn wrapped tp in @ cotton cloth, and often 
“as long ns hand.” A similar style is montioned by Mr. Babor ns 
characteristic of the Lolos of Yunnan. The <vifure of the women is 
most olaborate. The front hair is divided and plaited into from twenty 
to thirty plaits not wider than a watchguard, and waxed down cach side, 
considerably reducing the forehead. The back hair, with considerable 
wdditions, is divided and brought round the head in two massive coils 
over a folded blue cloth, which bangs a little over the brow. Strings 
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of large coral beads are twisted round these coils, but at the sides only, 
The circumstances of a family are indicated by the size and beanty of 
the coral and silver of the headgear. Jewellery is largely worn by 
both sexes—earrings, necklets, chains of alternate coral and silver filigree 
heads, and bracelots set with large turquoise or red coral. The ornaments 
are often really beautiful and of fine workmunship. When I asked by 
whom they were made, they invariably replied, “ By the Arabs.” 

The women wear woollen undex-garments, short loose jackets with 
wide sleeves, and skirts reaching a few inches below the knees, as 
closely pleated as the kilt of a Highlander, sometimes exchanged indoors 
for a long loose robe. Dark brown and madder-red predominate in 
apparel. They wear long leather boots, upon which are stitched up the 
front and sides decorative strips of scarlet and bright green cloth. 

The men wear a gabardine and girdle of native cloth, frequently 
dark red, over a woollon under-garment, leggings, and decorated leather 
boots or hempen shoes, The cloth or fur cap is often varied by the 
Sze-chuan turban. Thoy have no soap, and never wash. A corpse is 
designated as the “twice washed.” In the rarefied air of the high 
altitudes which they inhabit, some of the most unpleasant consequences 
of dirt are not apparent. I must add that every house in which I 
received hospitality was tolerably clean, and that I was not aware of 
the presence of vermin. 

There is a singular absence of bird-life in the Somo territory, A 
species of francolin and ringed pheasants were seen, the bine jay, the 
crow, and the ubiquitons magpic. Theo mon said that there are boars, 
small bears, and deer in the forests, but that the trade in hartshorn and 
horne in the velvet for Chinese medicines had driven the latter back, 
“they knew not where.” 

The ‘T’a-sen's rale only extends for 401i to the south of Somo, He is 
proud of his practically independent position, and when my. servant 
interpreter presented my Chinese passport, and a letter from the Viceroy 
of Sze-chuan, ho said that he did not read Chinese, and that passports 
and Vicoroy’s letters were of no use there! The Chinese officer, finding 
my farther progress hindered, became very courteous. I learned later 
that he had been deputed to attend on mo, whother as spy or help I 
know not, sa far os Ta-chien-lu. 

Somo castle, on ite eastern side, is a moat striking building, built 
into the rock of the spuron which it stands, It hus number of windows 
with decorative atone mullions, the lowest over 20 feet from the ground. 
Its many roofs are planted thick with prayer-flags, and projecting rooms 
and baloonies of brown wood, with latticework fronts, hang from ‘its 
eastern side over the precipice. The castle yard is spacious and 
singularly clean; the entrance is handsome, and is faced by » huge 
dragon, boldly and skilfully painted on # plustered stono screen: Poles 
with crowns from which yaks’ taile depond, and the trident of Siva, as 
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in Western Tibet, surmount the entrance. The whole is most anbstan- 
tially built of stone, and I looked in vain for any trate of decay or 
disrepair. The altitude is about 7518 feet. 

On the return journey I was able to vary the route somewhat, which 
gave me the opportunity of seeing the interiors of some fondal castles, anil 
the manner of living of the upper classes. The aspect of the roenery wes 
even more beautiful than on the upward journey, the snow deeper and 
purer, the greenery denser, and the flowers more abundant, and included 
one boautifal begonia confined to a single pass, From T'sa-ku-lao to Knan 
the winds were fearful, the country dusty and scorched, and the crops 
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im peril; and the peasants, finding Sakyamuni deaf to their ontreaties 
far rain, were calling on the forgotten gods of the rivers and the bills. 
Crosing the Cheng-tu plain for the third time, and with the 
wereury at 98° in the shade, I arrived in Cheng-ta from Kuan aniong 
great demonstrations of hostility from the military students, who were 
“eP ” for examination, and learned that there and at Chang-king my 
friends had been made very anxions by two ramoure—one, that I aod 
my whole party had been lost in the snow; the other, that I had been 
taken captive by the Manteu, and was being held to ranscn! En- 
gaging the lightoet boat I could get, I desoonded the Min at the lowest 
of low water to Sui-fu, halting for » few days at the pleasant town of 
Kia-ting Fu, near Omei-shan, and visiting some of the remarkable 
sculptured ca¥o-dwellings in the sandstone cliffs above the river. From 
Sui-Fu and the River of Golden Sand, FE went to Lu-chau, a city of 
No, L—Jonr, 1897.} 5 
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miteh importance; from thence to Chung King, and afterwards it « 
wn pan (an open boat with « mat roof) to I-chang on high water, running 
the Yang-tze rapide at tromendons speed, and reaching that pleasant 
treaty port in the middle of June, after what cane near being o 
“reoordl passage” for the season, having accomplished a journey of 
nearly 1200 statute miles by land and about 1000 by: water since I 
loft it on January 3. 


Before the rearing of the paper, the Puxstpest said: This evening we weicome 
an old friend, for I think there ure few people, either in or out of this Society, who 
are not soquainted with the books of Mra, Bishop, I know of scarcely any 
country in the world which she bas not visited anid ably described. ‘This evening 
ahe ia going to give us an account of a most interesting region, » portion of which 
wee previously unknown, ¢e thy mountains in the western part of the province 
of Ste-chuan, in China, 

After the reading of the paper, the Passions said: We have no longer amongst 
ut Mr, Coleborne Haber or Captain (iil, and 1 am therefore afraid there ix no one in 
this room acquainted with the mountains Mrs, Bishop has recently visited. I do 
pot know whether any one wishes to addres the meeting on the subject of these 

hoe 


Tn order to appreciate the importance of Mrs. Bixboy’s journey, we shoald bear 
in mind that thie range of mountains, which we call the Tsu-kub-shan range, iy a 
part of the Himalayan system, and from the Indus to the Min the chain is only 
lwoken through In six places The Tyu-kub-shan mountains are, tn fact, buttresses 
on the western side of the great Tibetan pinteau, by far the largest excresennce 
on the Earth’s suriace, ‘Thees mountaing have scarcely ever been visited. Marco 
Polo was apparently amung them, but it requires all the scumen of Sir Henry Yale to 
tell whether the old traveller is talking of what he has seen or of what he has heard. 
Mr, Coloborne Baber undoubtedly visited them farther south, and explored them tos 
certain extent, describing the Lolo tribe; and Captain Gill, our Gold Medallist, 
cromed avery high pass 15,000 feet, and also went up this tribatary.of the Min 
river tos point which i calle Li-fan-ting; but beyond that point I belleve no 
explorer had ever been, We thorefors, as geographers, have to thank Mra Bishop 
for having explored that tributary to its source, and for having crossed the water- 
parting and descended down to Somo on the other side, Sho has not only described 
to us the physical features of the country, bat has also Introduced to ns a most 
interesting tribe of mountaineers, handsume, eliccrful, and affectionate, living 

the most beautiful scenery, and formitig for travellers escorts of beautify) 
girls, When Mrs. ilsbop resalved to penetrate beyond Li-fan-ting, she was running 
a vety great rick to her life from acciilents and other causes, and I have no doubt 
that her Chinese coolles, /f any danger had arisen, would have left her alone in the 
snow to die. We must remomber thst Mra. Bishop considered any risk worth 
running in order to. wdvance geograjhical discovery. [ thoreforo think that the 
tharike of geographers aro dae to her for having undertaken this perilous and 
very important journey. We have to thank her for the extremely interesting paper 
dhe ‘has read to ta thie evening, and for the numerous carful abe 
took, which bave enabled her to illostrate ber paper in @ very charming way. 
I feel eure you will carry this vote of thanks by acclamation. 


Mas, Bisnov's Mar.—The map hiss ben reduced from a drawing supplied by 
Mrs, Bishop, and supplemented irom her itinwrary, bat bas no pretence af boing « 
correct survey. 
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THE HORN EXPEDITION TO CENTRAL AUSTRALIA. 


Tae progress of the expedition to that part of Central Australia generally 
known as the MoDonnell ranges, which was fitted out in 1894 by Mr, 
W. A. Horn, of Adelaide, has been noticed in these pages from time to 
time, and we have now before as the completed reports on the scientific 
work done. The report consists of four volumes in amall quarto, and, in 
addition to these, the journal and maps, by Mr. C. Winnecks, the leader 
of the expedition, appear as an official government publication, not being 
included in the volnmes produced at Mr, Horn’s oxpense, 

The objects of the expedition, as laid down by its organizer, were in 
the main twofold; first, the scientific examination of the country from 
Oodnadatta to the McDonnell ranges, and the collection of specimens 
iilustrative of the fauna, flora, and geological structure and mineralogioal 
resources of that region, and the illustration by photography of any 
remarkable natural features of the country traversed ; and, second, the 
securing of photographs of the aborigines in their primitive state, the 
collection of information as to their manners, customs, and language, 
and the reprodnotion of their mural paintings and designs. The work 
involved ia carrying ont this oxtensive programme was distributed as 
follows: Prof. Ralph Tate undertook the geology and botany; Dr. E, 
U. Stirling, who also acted as medical officer, the anthropology; Prof, 
Baldwin Spencer, zoology and the photographic work; Mr. J, A. Watt, 
geology and mineralogy; and Mr, C, Winneoke acteil as surveyor, pilot, 
and meteorologist, 

The expedition left Oodnadatta, the terminus of the Great Northern 
railway, on May 5, 1894, and, travelling northward across arid undu- 
lating. plains, reached the Goyder river on May 14. Here a five days’ 
exoursion to the westward was made by part of the expedition, with the 
object of mapping a number of hill ranges, and the whole party reunited 
at Engoordina, on the Finke river. Thence the journey was continued 
to Idracowra through a detached range of table-top hills, and « successful 
excursion was made to obtain photographs of the remarkable natural 
monunient known as (hambers Pillar, At Idracowra Mr. Tforn left the 
party, which proceeded towards Henbury, following the course of the 
Finke. Tho country here consisted chiefly of barren sand-ridges, clothed 
with poroupine grass, but om the river flats grass grow Inxuriantly, 
The general north-north-west direction was continued until the James 
ranges were reached, when the route changed to westerly, and traversed 
rich grassy plains with abundant water, described by Mr. Winnecke 
us the best pastoral country in South Australia, The ranges, formed of 
sandstone and quartzite, are of a very rugged character, and densely 
timbered with acacia. Leaving the Finke river, the valleys of the 
James range were followed till the Palmer river, the most important 
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tributary of the Finke, was crossed, and Tempe Downs reached on 
June 2; 

Poterinann creek, to the south of Tempe Downs, divides the Janes 
and Lovi ranges, the main difference between the two being that the 
formor is of very limited extent. Gill's range, more to the westward, is 
similar to the Levi, and the intervening country is rich in pasture, with 
mnoh “ permanent water.” Various fossil deposits in all three ranges 
were examined, anil apecimens obtained. 

From this pointa number of the party visited Ayers Rock and Mount 
Olga. Beyond Gill's range low sandstone ridges ary met with, extend- 
ivg westwards to Lauric’s creck, where some yalnable fossils were 
obtained, and where the oourse of the expedition was changed to 
northerly, towards the McDonnell ranges, Deering creck, reached on 
June 16, marked a return to well-watered conntry, and the journey was 
then pursned in an easterly direction towards, Meerenie Bluff, On 
June 19:0 remarksble valley was entered, to which the name Moerenie 
valley way given. This valley extends eastwards between wall-like 
ridges for more than 100 miles, and here the Meerenin escarpment is» 
noteworthy feature, stretching inan unbroken line for 20 miles, and 
reenrring at short intervals much farther eastward. The McDonnell 
ranges in thone parte consist of, apparently, isolated mountains, joined 
by low ridges, and interspersed with well-crassed plains; the waters 
are limited, and small in extent. Metalliferows rocks wero found here 
for tho first time. 

The Ayers Rock party rejoined the main body at Glen Helen, when 
asorvey of Mount Sonder was mate. ‘The Finke forge was reached 
on Jane 30, and from thore a sontherly course was taken, away from the 
MoDonnell range, and across Missionaries Plain to Hermannstinrg 
mission station, where an extended stay was made to oymplote the ex- 
amination of the Finke river, Glen of Palms, and the Krichanf ranges to 
the south, and tho MeDonnell ranges to the north and east. After 
various oxoursions by different members of the expodition to Paisloy's 
and Brinkley’s binift, wind tothe north side of the MeDonnell ranges, 
Alice Springs was reached on Joly 15, and the return journey begun on 
the 18th, The Ooraminna apd James ranges were crossed, and the 
overland telegraph line struck at Alice Well, on the Hugh river, whonce 
all haste was made to Oodnadatta rid Crown Point and Charlotte Waters. 
the destination being reached on Angust 5. 

We havo described the itinerary of this expedition with some detail, 
because the naines of the specialists attached to it are thomselves & 
sufficient guarantee that the work done in traversing so interesting « 
region is of extreme scientific importance. ‘I'he reports are issued 
under the general editorship of Prof. Baldwin Spenocr, who is responsible 
for the detailed narrative occupying the greater part of the first volume. 
Vol. ii. is devoted to reports on the zoological collections by a nuwber 
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of specialists, and with it are incluiled some excellent coloured plates. 
Part iii, deals with the numerous interesting problems of physical 
geography, with geology, and with botany; and Purt iv. ida given to 
anthropology, the papers by Dr. Stirling and Mr. F. J. Gillen on the 
aborigines being, perhaps, the most valuable part of the whole, inasmuch 
as they place on permanent record many facts which in a few years’ 
time will be boyond the reach of scientific investigation. Some mag- 
netical and meteorological observations of interest are appended to Mr. 
Winnecke’s jonrnal. 





THE FIFTY YEARS’ HISTORY OF THE RUSSIAN 
GEOGRAPHICAL SOCIETY." 


Tue Russian Geographical Society could not better celebrate ite fifty 
years’ jubilee than by bringing out these three stately volames, con- 
taining 1378 large octavo pages of closely printed matter, and adorned 
by splendid portraits of the founders of the Society, and its presidents 
aud vice-presidents since \its foundation, as well as a map showing 
the progress of geogruphical exploration of the Russian Kmpire, and the 
neighbouring countries within the last fifty years. This important work 
could also not have been entrusted t better hands than those of the 
present Vice-President of the Society, who has belonged to it since the 
year 1849, and who has taken the livelieat part in all its enterprises. 

It would be impovsible to give here an adequate idea of the rich 
contents of these volumes, A simple enumeration of the acientifle 
expeditions, the othnographical researches, and the economical explora- 
tions which wore initiated by the Society, or in which it took an active 
part, would cover several pages, to which several pages more would have 
to be added to simply enumerate the works of importance published by 
tho Society. Safficient to say that all these explorations, which in fant 
include most of the geographical work done in Russia during the last 
half-contury, are admirably summed up. For the geographer, such o 
compendium is simply invaluable, the more so as very many of the 
reports of the earlior expeditions are quite inaccessible—the books being 
out of priut or having been destroyed (as was the case with the publica- 
tions of the Siberian branch during thy groat conflagration at Irkutsk). 

The accounts given of the expeditions can hardly be taken even 
as summarios of the work done—most uf these being too short for 


* ‘History of » Half Centary of Activity of the Rassian Gyographical Rociety, 
1845-1805 By the Vice-President of the Society, P. P. Semenoff, with the collaho- 
ration of A.A. Destolersky, St. Petersburg: 1896. 3 rola, Large 8v0, witli portmite 
of the Presidenta, Vioe-Preeidents, avd Founders of tho Soolety (Russian) 
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such # purpose; but, after a perusal of these volumes and their name- 
indexes,* one knows, at least, what sort of information to expect 
in the reports of such an expedition, and at once sees what it did 
to extend geographical knowledge. It is to be regretted, however, 
that the admirable collection of the “Memoirs” of the Society and 
its branches is analyzed too rpidly—only the titles of the papers 
being given. The consequence is that all the work that has been 
tlone by the explorers after their return from an expolition, in order to 
grasp the general character of the country, as woll as most of tho 
work independent of special expeditions, ix not analyzed aot all in 
these volumes. Quite remarkable investigations, such as, lot us say, 
Severtsolf's ‘Orography of the Tian Shan,’ or such separate works as 
that on the * Village Community in Enssia,” by Semenoff himself, are only 
mentioned by their titles, The samy is true concerning all the scientific 
generslizations arrived at by explorers in the fall reports of their ex- 
peditions. Tt must be said, however, that a fourth and a fifth volume 
would have to be wided if thet limitation had not boon made—the pul 
lieations of the Society having attained the colossal figure of 246 
volumes (89,300 pages) during the first twenty-tive years of its exist- 
ence, and 204 volumes (99,300 pages, many in quarto) during the last 
twenty-five years. 

The Russian Geographical Society was founded in 1845, by a 
small number of men, among whom we find the great biologist, Karl 
Baer, and tho great astronomer, Karl Struve: the naval explorers, 
Admiral Krusenstern, Baron Wrangel, and Admiral Ricord; the ex. 
plorers of Asia Minor, the Aral-Onspian region, and the Kirghiz steppes, 
P. Tehihatehef, Vronchenko, and Levshin; the statistician Kaéppon ; 
the Russian writers, V. Odoevsky and K. Arsenieff; and the great 
Russian lexicographer and ethnographer, V. Dahl. ‘The statutes of the 
London Geographical Society were taken as» foundation for the statutes 
of the Russian Society; and its aim became, from that early date, the 
Rrdkande of Ruxsia—a wont which Karl Ritter bad accepted about this 
time as the title of his work, instead of the word “ Geography,” which 
stood on it before. Withont entering into academic (lisonssions gs to 
the soupe of geography, the founders of the Society, owing to the very 
varied inclinations of its founders, at onoo divided the Sosiety into four 
sections—geodexy and cartography ; physical geography ; ethnography, 
anthropology, and historical geography; and statistics and politioal 
geography. ‘This division proved to he most advantageous, and is 
maintained until now. 

The history of tho Soviety is divided by the author into five periods, 
Tho first four years (1845-1840, Vioo-presidency of Th. P. Liitke) were 


* A mibject-index monk! grustly add to their roloe, and wo earmatly Lop that 
etoh an tnder will be made. 
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the organizing period, during which only one expedition (the Ural 
expedition, under Hoffmann) was sent out. : 

The next seven years (1850-1897, vice-presidenoy of M. N. Muraviof) 
were the period when the national character of the Society was tinally 
developed. ‘Th exploration of Russia became tho watchword. A 
nutwnber of well-known Russian writers (the Slavophile Aksukolf, and 
many others) joined the Society and explored Russia iteelf—its ethno- 
graphy, the peasant life, the village fairs, ete. The Siberian and the 
Caucasian branches were opened, anid were placed in an gssociate bat 
quite independent position, ‘The first Siberian expedition (under 
Colonel Akhte) was sent ont, but its most valnable results wore never 
published, 

The third period may be taken from 1857 to 1871 (vice-president, 
Count Th. Liitke). During that period a very grent number of expe- 
ditions to Siberia, Torkistan, Manchuria, Mongolia, Kashgaria, Kolja, 
nnd Kborassan were sent ont, by hoth the Society and its two branches. 
Cancasia and the Aral-Caspian region were basily explored, At the 
kame time two great expeditions were at work jn Iussia itself, for 
the exploration of the trade in corn and tho directions it took with the 
development of the railway net, and of the ethnography of Western 
Russia, ‘The publications of the Society becanie very numerous, the 
Siberian expedition alone yielding w rich mine of information about 
Siberia, the newly annexed Amur and Usuri regions, and Sakhalin. 

To the fourth period (1871-1485) M. Semenoff gives the name of 
Poriod of Prijevalsky’s expeditions. Central Asia and Western China 
wore bnaily explored, us well as Mongolia and Turkistan. More 
detailed scientific explorations began in Novaya Zemlya, Siberia, and 
Turkistun (polar meteorological stations, geological rewadrohies, works 
on the flora and fanna, on anthropology, #to-). : 

Turkistan was minutely explored, especially by Severtsoff and 
Fedchenko, who was sent oat by tho Moscow Society of Naturalists: 
the Amu-daria and the Aral-Caspian territory became the theatre of 
oxhwustive explorations; » levelling noross Siberian was made, atid the 
deserts of North-East Siberia, as well ss the depths of Lake Baikal, 
were explored; a sea ronte from Tobolek, oid the Kara sea, to London 
was opened, Within Russia proper a mass of work was dono by the 
General Staff, the Academy of Sciences, the Moteorological Observatory, 
various ministries, and so on, and the results of all theso researches 
wore comiitmionted in most cases to the Society. 

And, iinally, to the fifth period belong the yoars 1885-1896. The 
work of Prjevaleky was continued by Pyevtsoff, Roborovsky, aud 
Kozloff; whild Berevovaky, Bogdanovitch, Obracheff, Potauin, etc.. 
completed the reeonnoitring work of Prjevalsky by thorongh investiga 
tion. The Siberian: brinch of the Soelety divided into three branches 
(West Siberia, East Siberia, and Amur), each of which displayed o great 
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activity. ‘Turkistan, Cuncusia, the Amur region, the Block sea, were 
thoroughly explored by scientific expeditions, while within Russia » 
vast amount of work was done for the study of magnetism aud gravita- 
tion, for exact levellings, the study of lakes, of glaciers and their move- 
ments, of the flora and fanuna of wide regions, as well as the anthropology, 
the archmology, and tho ethnography of many parts of Russia, 

All these undertakings—their genesis, their accomplishment, and 
their results—are analyzed in succession in the * History’ of the Society, 
somo parts of these volumes reading with sustained interest, like 
& good geographios! work, ful! of condensed information abont large 
parts of the great continent of Asia, ee 





COSTA RICA.* 
By Colonsi GEORGE EARL CHURCH. 


Atos the porthem bordor of this little Central American atate runs the line of the 
projected Nicaragua ship canal, and, almost within sight of its svuthern frontier, the 
Panama canal. ‘The reslization of the formor is adopted ss « * plank" In the “plat- 
form” of both of the great political parties of the United States, and it is not im~ 
possible that the Senate bill, now before Congress, may evolve another, looking to 
the catting of the canal for government account. This would bring the Clayton- 
Bulwer treaty again into prominence; and it ix pothaps largely due to this reason 
that the confirmation of the International Arbitration Treaty between the United 
States and Great Britain hatigs doubtfully In the balance, and may not be approved 
anti] the canal question is decided. On the other hand, at least two thousand mop 
are quietly delving on the isthmus of Panama, trying to rench wuch a point with 
the works as will convinces the fivancial world, and perhaps the French goverument, 
of the absolute practicability of that canal route, Tho company phaso of each 
project gives nigns of dying out, and, possibly, we may see the French and United 
States govarumente enter the lists with their millions and their energies, in the 
race for the opening and ¢ontrol of a water avenue betwee the Atlantic and Paclfiy 
ocesna. The country which, on either side, ls fanked by one of these projects 
Promises to become a politinal factor of moment. 

Daring a recent voyage to Costa Rica, 1 had facilities afforded to me to collect 
data of geographical value, much of which will be found in the map accompanying 
this paper. Besides details from many sources, Including some from my personal 
observation, i: contains the recent explorations of Prof. Wenty Pittier, and geo- 
gtaphhical facts from the railway surveys made by the enginoers of Mr. M.C. Keith. 
‘The coast-lines have been laid down from Admiralty charts, but corrected in some 
casus, At best, the map is but a rough approximation to accuracy. I know of no 
Spanish-American country, except Ecuslor, the mapping of which has been se 
rudely done; everything seems elosive—even the voloances waltz around, in despair 
of @ permanent abode, 

With the exception of San Salvador, Costa Rica fs the emallest country of the 
New World, Ite area cannot be accurately defined, owing tu its unsettled boundary 
with Colombia, but, exclusive of the part in dispute, lv about 21,000 square miles. 
The mast northern point of Costa Rica ts in lat. 10° 12" N., and ite most weitern, 
Cape Morr Hermoss, iv 85° 50’ long. W. from Greenwich. 


o Map, p. 128, 
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Nw miinister for foreign affairs of any Spanish-American reyrablic ts happy 
unless his country has, at least, one undefined frontier line. pean 


United States, March 25, 1858. Ho determined that the ‘I'reaty of Limite made 
in 1858 and ratified, but never traced, between the two countries waa valid, article 
second of which rns as follows -— 

“The dividing-line of the two republics, starting from tho northern sea, shall 
éotumence at the extremity of the Punta de Csstilla, at the mouth of the San Juan 
river of Nicaragua, aud shall. continue its course along the right margin of said 
river to a point 3 English miles distant from the Castillo Viejo, measured, from 
the exterior fortifications of said castle, to the point indicated. From there a curve 
will start, the centre of which shall be said works, and shall preserve a distance of 
3 English miles from it throughout ita development, terminating at a point which 
shall be 2 miles distant from the tank of the river, wp stream from the castle. 
From there the line shall continue in the direction of the river Sapod, which 
etnpties into the lake of Nicaragua, following @ course always 2 niles distant from 
the right margin of the San Juan river with ite ciroumvolutians to its origin at the 
lake, aud of the right margin of the lake iteelf to the said river Sapod, where this 
line, parallel to said margins, will terminate. From the point of Intersection with 
thé river Sapod, which, from what has been said, should bo 2 miles distant from 
the lake, « right astronomical line sail be drawn to the cuntral point of the Bahia 
de Salinas in the southern sea, where the demarcation of the territory of the two 
republics sball terminate.” * 

The arbitrator (President Cleveland) also confirmed and more clearly defined 
certain consultative rights accorded to Costa Rica by the treaty of 1855, in event 
of Nicaragua desiring to grant any inter-oceanic canal concession, 

It would be difficult to dafine 4 boundary-line with Jess mathematical ; 
With reference to ber southern boundary, Costa Rica has beon in dispute with 
Colombia since the independence of both states. The Isiter has never coud to 
clad jurisdiction over the entire Caribbean coast of the former, and even over that 
of Nicaragua as far north as Cape Gracias 4 Dies ; and numerous official recognitions 
of these claims, om the part of Great Britain, during the Spanish domivation, up to 
1895, assisted in keeping them alive, even after Spain had abandoned her #ffurt to 
retain control of her viceroyalty of Santa Fé de Bogota. So late as 1886, 1 fod 
Colombia, in an arbitration convention signed with Costa Ries, ¢laiming the 
Caribbean coast as far north as Cape Gracias 4 Dive, but the Pauific coast only 
as far weet su the river Golfito, which empties into the Gelfo Dulce; while Costa 
Hica as stoutly held that her sovereignty on the Atiantio «ide extended south-east 
to the juland of the Esento de Vernguas, and, on the Pacific const, to Punto 
Burica, ‘That is to say, abe claimed her frontier to be that of the ancient Ducado 
de Veragus, which follows the course of the Chiriqul Viejo to the rest of the 
Cordillera, and crosses it to the headwaters of the river Calobebora, and thence 
down its course to the Bacudo de Veragua. Spain, to thn government of which the 


* A comission was samod by the two republics to trace thie boundary, and met 
at San Juan del Norte in 1890; tut it is claimed, in Costa Rica, that at every step, tho 
Nicarague conmutssluuers opposed vexations obstaclos, 20 the extent of making it im- 
possible to carry out the terms of the treaty, and finally the Costa Rion commissioners 
proceeded to trace the bonmlary-tine alone. This opposition oa the part of Nicaragua 
probably arese, principally, from her unwillingness to atanilon the hope of again 
sarees brea Satish none noo of Guanacasto, now belonging to Uosts Rica, 

which the latter will never peaombly abanslos, 
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question wns once submitted to arbitration, failed to decide it within the period of 
timo stipulated, and Qolombia retired from the arbitration, She subsequently 
pushed her occupation of the detatahly ground north-west, too line asconding the 
uboye river Gollito, thence follwing the hills of Las Cruces, between the valleys 
of the Rio Coto de Térabe and the Chiriqul Viejo, to finally gain the creet of the 
maiz: Cordillera, and descend its northern slope to the rivers Yorquin agd Sisola. 

Moet of the district lying between this line and that claimed by Costa Rica is, 
especially on the Pacific slope, as little known as it was in the days of Columbus, 
and when 1 was in Costa Rica, I found the utmost apathy prevailing in government 
cireles regarding it; in fact, no one appeared to take the remotest notice of the 
advance of Colombia north-west, almost the entire aticntion of the country being 
dedicated to the central belt occuplel by the Costa Rica railway and the cart-road 
to the Pacific, anil the territory lying Horth of these—atterly neglecting the mag- 
nifitent linda in the southern partof the repablic. Volumes have been written 
in defence of the respective claims of Coata ica and Colombia, resulting in a rich 
collection of docutnerts, at least valuable as showing how Spain, in the colonial 
period, frequently varied thu juriediction of her viceroys and captsine-general, to 
temporarily stit political requirements, or to favour certain conuistadores, or to 
reniljyet ceolesiantica! areas of eontrol, or to hotter defond. cosst-lines—the latter 
probably being the reason why, in 1803, the coast of the Oaribbean sea, a8 far 
north at Cape Gracias 4 Dios, was (but only by adniinistrative royal order, not by 
royal omnia or decres) entrusted to tha viceroy of Santa Fé de Bogotd, it not then 
being accessible and defensibie from the seat of government of the enptain-generalcy 
of Guatamala, by which, notwithstanding the order, it continaed to ha governed. 
On November 4, 1890, Colombia and Costa Rica signed another convention, sub- 
mitting their boundary diapnute to tho arbitration of the Presidont of the French 
Republic, or, failing him, to tho President of tho Swiss Confederation. 

Ogoonariy,—What fmgmentary data existe reganiing the oregmphiy of Costa 
Ricu is mainly 10 be credited to the studies of Prantaius, Ourstad, . 
Seehach, Gabb, Scherzer, Wagner, and Pittivr, but principally to the latter, who, 
fr many years in the employ of the government of that republic, has earnestly 
devoted himself to the scientific study of » country which scarcely roalises the 
importance and value of hia work, 

The mountains of Costa Bica are not « continuous coniillers, althuugh, in 
general, they extend from the frontler of Colombia to within a few miler of Brito, 
at the south-western corner of Nicaragua, Betwoen the northern volcanic section: 
and the more regular, southern, Talamanca range ix fonnd a depression about 20 
miles bread, from 8° 40° to 10° north latitude, and» little lees than 6000 feet 
above sea-level at the water-parting. To the eastward, through this gap, and in 
® broad and deeply ercded valley, rans the tumultuous river Reventazun, anil two 
the westward the Bio Girande de Pirria Bounding the depression on the south, 
the Chirripo Grande mountain mass senda off two immense flanking counterforte, 
one vant to the Atlantis shore, and one west to the Pacific cout. A part of the 
latter, lying between San Marcos and Santa Maria, te, for a length of about 4 miles, 
known aa the Dota ridge. Thio entire, Jofty, transverse, and precipitons barrier 
almost forbids communication between the northern and southern halves of the 
republic, and mist at all times have had & marked Influence on the movement of 
racks in this part of Central America: 

Both the northern and Talamanca sections present lines of mountain tmmases, 
instead of ranges of slerrated crests likn many Andean chains of South America. 
Those of the Talamancs portion are Rovalo, 2150 motres (7050 feet) elevation above 
the sex; Tico Blanco, 2914 metres (9500 feet); Chirripo Grande, 3500 metres 
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(11,480 feet); and Buena Vista, 220% metres (10,520 foot), the last two forming = 
part of the same mass, Thos of the north-west are Turialbs, 8459 metres (11,000 
feut), Ieunt\, 2414 mutres (11,200 feet) (both: voleanoes belonging to the same mass); 
Barbs, 2946 metres (9335 feet), and Poss, 2644 metres (8075 feet) (raleances both of 
the same bsaaltio mass); and thence the irregular, broad, and voleano-dotted chain, 
about 60 geographical miles long, which exteuds north-west, gradually breaking 
down fo the river Sapo boundary of Nicaragua: In this short distance of 60 
miles are found the Cerro de lx Vieja, 2675 metres (6508 fect); Monte Muerto, 2255 
mistres (8000 fest); the beantiful voleano Tenorio, 2042 metres (6500 feet); the 
voleano Miravalles, 1423 metres (4965 feet); the volcano Hincon, 1371 metres (4408 
feet); and the volcano Orom, 1588 metres (6115 feet). ‘hese mountains, #0 far ae 
they have been examined, are found to be of eruptive origin, basalts and trachites pre- 
Hominating ; but extensive sedimentary rock formations are found upon their slopes, 
ns well as vast, lovee deposits composed of boulders; olay, earth, and volcanic material. 

The number of peaks of volcanio origin. south of the Reventaron yalley is 
small, but the Dota ridge shows s double volcanic crater. The Pico Blanco ie mot 
volvanico. ‘There are no signe of recent voloanic activity in the ‘Talamanca range, 
but the volcanic section from the Reventazon ‘north-west, at certain points, gives 
wgne of life. ‘Tarialbs stil! emokea, Irani simply nlunibers, and ite crater clearly 
indicates that the volcano js not extinct. This ix aleo proven by the. constant 
selamnvti disturbances to which the cities of Cartage and San Jost are subject, 
Tho crater of Pons is barely dormant, and Pittier bolleves that it took part with 
trazd in the series of thirty-seven earthquakes at San José from Fobranry 25, 1883, 
to Jamnary 1, 1850, with sighteen more to February, 188+—the principal, December 
30, 1888, being very destructive to the city, All these shocks were undulatery. 

Only Ireed appears te have ejected compact lavas, but at a remote period. 
Turialha had a famous eruption of sand and nibee In 1864. Tte heaviest cruptive 
fmgmenta havo fulien to’ the west, and Seehach classifies them as andecite, Its 
eruption of August 17, of the. latter year, lasted to March, 1805, ‘The one of 
Febroary 1, 1806, accompanied by heavy earthiyunkes, sent Ita asherto Puntarenas 
In 1723 there was a grand eruption of Irazd; and from that date to 1861 thero 
Were seven very violent ones, tho last, as-well as one of 1841, almost completely 
destroying Cartago. 

The puninanls of Nicoya, forming «-part of the province of Goanncaste, i+ 
partly elevated plain and purtly hills and low niwuntain ridges, seldom attaining 
® greater elevation than 1500 foot. Tt ie densely forested, aml las not, so fir ae 
I know, been explored by any scientific traveller. 

The few geologists who havo visited Costa Rica agree that its otographic 
system, Including even ax fir north as the isthmos of Telhuautepes, greatly diffs 
in chameter, and is of a niore recent ago than the condillers of the Andes or the 
tmountain ranges of Mexico and Western North America, and shonkd not be classed 
a2 8 continuation of them, Pittier holds strongly:to thir opinion. But thie view 
should be accepted with enution, for thare are evidences tending to coutrovert it, 
notably tho Aguanate and Avengares, low mountains und hille which lie along the 
north-western slope of the voleanlo range of Costa Bica, and extend far to the north- 
woat from the valley of San Jou. ‘These present abundant evidences of being of 
the oldest geologic formations, Any accurate guologic stinty ix, of course, rendered 
difficult by the deuse tropical yogetation which covers almost the entire country. 

In weighing existing data, there seems no doubt that Costa Rica cove formed 
part of = vast archipelago extending from Panama to Tehuantepec: ‘The divide 
betwaen the two oceans at Panama jy 23 feet above sen-level, and the narrow 
strip of laud separating Lake Nicaragua from the Pacifle ts ouly about 150 feet 


shell Timostone, out of which lime is made, are alzo found. Blocks were cut from 
it to build bridge abutments, 

Bishop Thiel brought from the lower course of the Rio Frio fragments of « 
great vertebruted fossil; and I have just learned that, a fow montha ago, the work- 
ten, cutting down a amall bill at Port Limon, found the skeleton of some huge 


Ocrsted found fossiliferous cape in Escami and Naw Cartago. 

A greater ancient strait than the one previonsly mentioned must have existed 
across the valley of the San Juan river and Lake Nicaragua, the waves of its south- 
western shore washing the base of the voleanic sierras which stretch from Turialbe 
to the oxtreme north-western frontier of Costa Rica. 1 was deeply impressed with 
the truth of this ae | atood upon the mummit of «a northern spar of Irasi and saw, 
spread out below mo, the densely forested valley of the Rio San Juan, Although 
the mountain range behind me bad evidently been uplifted, and numerous 
volcanoes had piled their déirie high above the genoral level, to these were due 
in yurt the vast inclined plain before me, which, with a very low ridge that pushes 
northward between the rivers Frio and San Carlos, form the dam whieh holds 
Leke Nicaragua in its peesunt place at a mean elevation of 100 fect above the sea. 
The amount of detritus which iv yearly torn from the mountain slopes and 
launched into the valley of the San Juan, by almost numberless torrential streams, 
is enormous, ‘Tho boulders are left near the base of the foothills, the gravel a few 
miles lower down, and then the rivers, having tamed their violence, drop their 
miiddy wealth along tho rest of their courve, to:make the plain one of the richest 
in the srorld, 

On the whole, the mountain ranges and masses of Costa Rica lie nearer the 
Pacific const than the Atlantic; but when they were firet uplifted, such probably 
was not the cuss. The Pacific elope iu still bald to tho water's edge, margined 
almost throughout by headlands and Jofty hills, and offers fewer evidences of the 
extensive denudation and prosion eo characteristic of the Atlantic aide; for here it 
fe that the mountains present their bold front to the north-east trade winds and 
say, “Thus far shalt thou go uml no further.” I know of no mountain barrier 
from Cape Horn to British Colombia, on either wide the contineut, not even the 
exatern Andesn slopes of Eoundor, Peru, and Bolivia, against which the rain-laden 
winds wage such ceaseleus and relentless warfare. I rode from San Joaé across 
the pass, 1500 sueatros (4120 feet) above sea-level, between Irazti and Barha, nearly 
tw Carillo. The ride to the wummit wns easy; bot rarely in the South American 
Andes have I seen such perpendicular, dark, and profound gorges as | found carved 
out by the storms on the northern slope of Irazi\. 

Coarre 4x0 Rivexs.—Under the conditions above stated, it might be supposed 
that the ocean soundings on the Pacific coast would be much deeper shan on the 
Caribbean, but such is not the case; » 150-fathom contour-line along the former 
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averages a greater distance from the shore than along the latter, This is probably 
due to the great countercurrent which, from the northward, scours the entire 
Caribbean coast of Costa Rica, There ls a notable difference between the outlines 
of the two: coaste—the castern is regular and slightly concave to the south-west, 
while the western {s indented with large aud small bays and gulfs, several of them 
of great commercial value, The most northern of these, Salinas bay, belonging 
part to Nicaragua and part to Costa Rica, is a spacious, deep-water harbour, over- 
looked by the voleanic peak of Orci. It is only 20 miles from Lake Nicarmgua wid 
the river Sapos, which empties into the lake, and was for canturies held to be 
the best route to the Pacific for the projected ship canal; but the long intervening 
height of land was found to present greater obstacles than the shorter cutting 
wlopted betwoen the lake and Brito, although the latter, as a terminus, is infinitely 
inferior to Salinas bay. Secate point separates this from Elena bay, containing the 
excellent, deep, iand-locked Port Elena aud the inferior one of Juanilla, On the 
south, a billy, broad, irregular peninsula pushes seaward about 15. milw, and 
terminates at Cspe Elena. Continaing south, we come to Port Oulnbea, probably 
the finest harbour on tha west coast of America between Sen Franciseo and Cape 
Horn, and destined to become the principal west-coast port of Costa Rica, It opens 
to the suuth-west, between Punta Mala on the north and Punta Cacique om the 
south. It is one mile wide, with a depth of 18 fathoms, the water grailually 
shoaling to the head of the harbour to 6 or 6 fathoms within a mile of the shore, 
and anchorage in mud and sand anywhere. It is surrounded by mountain pars 
and platesu-topped hills, Several little bays scollop it# margin. From ano of 
therm, called Babis. Panama, the shore rises grujually inland, and offers acces to 
the province of Gaanacaste. ‘Ihe only signa of man, in the whole circumference of 
this magnificent harbour, are three or four wretched cabins, 

South of Cacique poiut lier Cocos bay, practically a slightly sheltered roadatea 
with anchorage for perhaps a dozen ships, which In winter may be thrown on the 
shore by the violent weet and south-west gales. The horns of this crescent-shaped, 
mountain-encircled bay are lofty headlands about 14 mile apart. A cart-road, 
much used for the exportation of cedar and other woods from the interior, 
terminates on its enstern shore, but the difficult traffic over the road: promises to 
soon vease, ‘The crenellated casat-line south of Cocos bay, bordered by mountains 
and lofty hills, and cut into gorges by small and impotuous watercourses, presents 
no harbour of importance as far a» Capo Blanco, which marks be northern eatrance 
tw the extensive Gulf of Nicoya. This, penetrating inland 60-milet north-west, is 
* magnificent sheet of water surrounded by gram) scenery, rivaling, if not sur- 
passing, that of the Bay of Naples, the Bosphorus, or the harbour of Rio de Janeiro. 
Some twenty islands, large aod small, nearly al} bold, rocky, and covered with 
Vegetation, contribate to ite beauty; while as many small rivers, training the slopes 
of the Miravailes and Tilanin sierra, amd the mountains of the peninsula of 
Nicoya, flow into it and diversify the scenery. The principal river, the Tempisque, 
enters at the head of the gulf, and with ite numerous amall branches irrigates 
much of the province of Guanacaste. All of these etreame have bars at their 
months, composed generally of mud and broken abella, and only a few of them are 
navigable « short distance inland for very small craft. Cape Blanco is surrounded 
hy rocks, and the coast, from there and far up the gulf beyond Ballena bay, throws 
out reefs sometimes a mile from the shore. 'The latter bay, flanked on both. sides 
by bold promontories, lies about. the centre of the south-east front of the peninsuls 
of Nicoya, and is 6 deep, well-sheltered harbour, but seklons used except by the 
fow coasting craft requisite for the wants of the neighbouring, almost uppopnlated 
district. Av far north as the jaland of San Luoas, which is the penal settlement of 
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Coata Rica, the west sido of the gulf is full of reefa, rocks, and violent currents, 
and ite outnerons small bays are only accessible to litthe erafs of 3 few tone burden, 
except with great danger, From San Lucas tu the head af the gulf, the west sidu 
is alao Hned with reefs and banks, and ha» dangerous currenta, while the little bays 
are sometinies bordered by swamye and arid wastes stretching far inland. The 
whole eastern part of the peninsula of Nicoya is broken into hills and jow 
mountains, wild and rarely cultivated, with a but or two at intervals, although 
there ate to be found many beautiful aod fertile valleys. Chiri, at the head of the 
golf, is the principal ialand, Lt produces salt and cattle, but is half abandoned. 

The eastern shore le lea beset by obstacles, and small craft const along it with 
eam, and at high tide penetrate a few of ite many rivers, It risus rapidly a xhort 
distance tnlarid, but is at times bordered by mangrove awamyje. Near the mouth 
Of the litte river Aranjuez, and on a sandapit 3 miles long, stands Puntarenas, the 
only part of entry of Conta Rica on the Pacific const, From 1814 until recently, it 
dit nearly the entire foreign trade of the country, which, however, was very little, 
Oovan verseld anchor from 1 to 2 miles off in the rondstesad. There is an iron pier 
for loading and discharging barges and «mall craft, The population of this miser- 
able ami fover-infested port is about 2600, 

Prom Puntaretius svothward by the unnavigable river Barranca, there ix « broad 
Kench, which afterwards rises towards the bigh escarpment of Callers, upon which 
it has been proposed to place a powerful battery; but for what purpose, except to 
fire salutes, is not apparent. ‘The Rio Grande de ‘Tarcoles, which enters tho guif 
south of the Barranca, has a dangeruus bar; but, once inside, it may be navigated 
4 fow miles against a vory vlolent current, Ite upper waters Irrigate the tableland 
of San Jeed, Alajoola, and Heredia, in the neighbourhood of which towns ie grown 
nearly the entire coffee crop of Costa Rica, About 4 miles south of the mouth of 
the Rio Grande dle Tarcoles ix the little reefwncitcled roadstead of ‘Tarcoles, sur- 
counded hy rocky hills, aud boasting a town of four huts, It is one of the two or 
three polnt# reelected as tho terminu# for # railway from San José to the Pacific, 
which the government haa just undertaken to build for its own scoount, South of 
Tarcoles ie the aucless bay of Hermdura, which is the largest on the east side of 
the Galf of Nicoya. The coastline here is rocky and precipitous, which. is aluo its 
general character until near Punta Mala ur Judas, at the southern eatrance of the 
gull, which i# low and surrounded by reefs and rocks. Mount Judas, approximately 
300 feet high, ia about a mile from the point, 

Tn the Gulf of Nicoys summer ie the dry season, and is from November to May. 
The beat, although very severv, is tempered by the winds of the gulf; but in winter 
—May to November—the air is saturated with moisture and ia difficult to breaths, 
and tho hent is at times almost intolerable, Puntarenas is one of the places where 
rain is most frequent, but ite duration fs short. In September it rains occasion 
ally for entire days, The west alde of the gulf has the least rainfall. Nearly ail 
the gales are from tho east, east-eonth-eaat or east-porth-est ; but, after apending 
their force on the east ride of the gulf, they drive to the west, whore they meet # 
counter-current of air which provents their reaching tho const of Nicoya. The gulf 
is full of currents and eddies running from 1 to 34 miles per hour, and is aubject 
to severe squalls, which, from the north-west, rush down from the sierras.* 

From point Jadas, low and covered with mangrove swatnps, the coast trends 
south-exxt to point Liorena in a long, irregular curve, concave to the south-west, 
for a distance of about 100 marine miles, measured along the shore-line, which, at 


* 1 am indebted to Frodin for nmch of my information rogurding the Galf of 
Nicoya. The report of his explonition of it, which he mado to the Cowta Ios goyern- 


ment, le interesting and valuable. 
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times low and sandy, is dominated by lofty hills, cat at intervals by sbort, impotaoce 
strearns and o few estuaries; but, within this curve, for s distance of 18 miles, letween 
the mouth of the river Naranjo sud Dominical point, the sand beach is broken by 
numerous little riverr, not acceselble even to boats. The only safe anchorage in 
this 100-rmile atretch is Urita bay, bebind a rocky reef; bat there is no useful com- 
munication with the interior even here, From the precipitous headland ealled Punta 
Liorena to Burica point, the southern limit of Oosta Rica, the const is abrupt, soon 
rising inland into ridges and peaks from 900 to 700 metres (U85 to 2300 feet) 
elevation above the sea. Thess give birth to a few short, turbulent streams, About 
halfway between these two points, the great Goifo Dalce, having a mean width 
of 6 miles, penetrates inland, north-west, about 28 miles It has an average depth 
of 100 fathoms, It was discovered in 1516 by Gaspar Espigoss, who named it the 
Gulf of Oxy, Cape Matapalo, which marks ite western entrance, ie steup soil foreat- 
covered { hut Banoo polnt, opposite to it, Is low. At the hoad of the gulf is found 
the little bay of Rincon. From here to the Eaquinns river, at the north-east angle 
of the gulf, the shora i# billy, and thence to the harbour of Golfito, which ts sur- 
rountéed by high hills, the cuuntry rises rapldly tnland; but between Golfity and 
the entrance to the gulf it lé lower and leas broken, and thence to Platanas point 
and Burica point (the formerzising abruptly to a height of 2300 feet) the coast is 
bold, the country descending gradually from the north-east. From Point Liarouw 
tiy Point Burica the coast is wild and almost uninhabited. Even the Golfo Dulce 
has but a few hundred half-breeds as the sole occupants of its shores, The penin- 
#ula would, Uke that of Nicoya, bo an fiterosting study for an explorer, but 
name of ita plerrac,  Saleipnedes,” is not inviting. It might be of importance 
Costa Rica if her government were to have the district between the head of 
Golfo Dalce aud the rick, secluded valley of the Rio Grande de Terraba 
with the bope of finding a feasitila outlet to the xea fur the wealth of that beautiful 
region. "Fhe efforta which have heen made to open a tranaitable road to it from the 
north, ever sinoe the time of the Spanish conquest, have proven futile, 
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stoop sides almost bare of vegetation, until the region of Guatil jn 

reachud, when dense foresta are encountered. The strrrounding siurras are formed 

but in the mass of Iscazd a nnocleus of sienite is found, Op the 

southern side of the separating the Tarceles from the Pirris, Miocene, cal- 

are y a sanistove formation, near which there pre 

velns of Hgnite, ‘lho lower valley of the Pirtix prosente « cay of red clay, which 

is tnable to alecrh the mins, and, a thu waters do pot readily drain off, they 
become etagnant, and make the district baneful to man. 

‘The valley of the Itto Grande de Terrabs, » large part of which was explored 
and mapped by Prof. Pittior in 1801, was previously a terra incognitit, Leaving Sen 
Joos, he reached the densely wooded creat of Mount Tahlazo, 1826 metres (5900 feet) 
above the sea. Like thw neighbouring Carpenters ridge, he found it of sedimeutary 
formation, Jurassic, or porhape inferior Cretacooua, showing everywhere # well- 
characterlacl stratification of more or less silicious limestone, containing at times 
great quantities of qwtrified mollusks (Pecten, Ostzes, etc.) He aleo noted many 
evidences of glacial action. Crossing the Alumbre valley, where traces of eoal are 
found, and the bridge of the Rio Candelaria, 1215 metres altitude (4086 feet), and 
again ascending to 1548 metres (5080 fect), the torrent of Tarrazd is reached. Thenoe 
through beautifil woods thostly of onk, the track mounts to the Alto de! Abejonal, 
1000 matress (6284 fest), probably the northern terminus of the purdave which are 
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characteristic of Colombia and all the Andean tablelands, Lt then descends to the 
Parrits Grande, 1340 metres (4596 feet), the most southern affluont of the Rio 
Grande de Pirris. Ascending the Pirrita, and climbing over a very broken country 
to the divide, 293% metres (9620 feet), which separates it and the Bio Macho water- 
shed of the Heventazon from the Rio Narnja, Pittler found ea route three species 
of eak, as well a9 ooulfers, and eays, “ No doubt these are seatterod all along the 
cordiliera from Orosi to the frontier of Colombia.” Following the divide, 5290 
metres (10,520 foet), through the wools south-east, “by an abominable, infernal 
track full of mumberless mud-holes and tangled roots,” a point, 2022 metres (9915 
feat), te reached on the Sierra de Bueon Vista. ‘It is not strange that this road Is 
strewn with skeletons, Even men cannot always resiet the fatigues of these _ 
tremendous journey Many of thom aleep their lavt sloep on the plain of Qusero, 
or at the Ojo.de Agua.” From Buena Viste, 320) meteya (10,520 feet), three 
of the principal rivers descend, while the Parrita Grande hav ite source in one of 
the main spure of the same mountain mass. 

By a quick descent, the “abominable” road passes La Muerte, 3132 metres 
(10,274 feet), at the hond of the valley of the Rio General, and, continning slong a 
ridge separating two of the tributaries of this stream, reaches the ford and rancho of 
EL General, 660 metres (2105 feet) elevation, At 227i metres (7450 feet) the oak 
ie still fonnd in the forests. Tho beautiful and extensive valley which now greets 
the eye is one of the most fertile of Costa Rica, but ia occupied by only» few 
families. Formerly it wae the home of o large indigenous population, In the 
angle of the rivers Boena Vivta aud Chirripé exists a vast ancient cemetery, the 
graves of which have been deapoiled in search of the many ornaments of gold they 
contained—principally golden engl. Part of an anctent paved read runs near. 

The track then continues, over a rough and broken alluvial valley, to the hot, 
humid, eattle-raising wentre called Buenos Ayres, baving 25 to 30 ranchos, and 
about 180 population, The grove-~iotsed lands are of exceeding fertility. Along 
his route Pittier met a troop of white-fnced monkeys; “one of tho females bad a 
ted passion flower asa decoration in each ear, an early trace of the feminine love 
for oresmentation.” In seventeen bours be crouaed twenty-sight torrents, In this 
valley they have gales of frigbtful violence. The beautiful voleano of Chirriyé, 3500 
ovtrea (11,485 fyet), the loftiest dome of Costa Kico, overlooks the valley of El General. 
Between the Pico Iancoand the Chiriqui froutier of Colombia, the cordillers of Tala- 
mancs is entirely unexplored, and te sald to be occupied by » Beroe tribe of Indians 
called Rayados, on account of the reotilinear painting with which they cover their 
bodies and faces. From Buenos Ayres to the sleepy anti unhealthy town of Terraba, 
274 wotres (400 feet), with ite 60 to (0) nenchos and 250 population, the district is 
hilly, with cocaslowal mneadows interaperset with groves, The great hend of the Rio 
Grande at Terraba ix formed almost entirely of a thick bed of md clay, covered with 
a cap of vegetable earth. From Terraba to Boruca (46 metres (1625 feet) oleva- 
tion) ia a seattered group of 65 ranchos—about 350 inhabitants, In 1650, Captain 
Colombel reported his dimovery of the “ Laguna de Sierps,” 24 miles in circum- 
ference, urar the mouth of the Rio Grande. This reported distovery has been much 
disputed ; but Pittler, although he did not visit the spat, collected evidence eon- 
firming ita existence. The Indian Inhabitants of Boruca are called Bruncse—are 
doticocuphalic, ‘The men are large, the women ehort and plamp. They area more 
intelligent and active pecple than the Tiabbi of Terraha. 

This loteresting valley of the Rio Grande de Terraba ix only accessible, from 
the north, by the route abore described, A road along the const would become 
lost, in intransiiable gorges of the conat range of mountains, which else from 200 to 
1200 metres (2908 feet) above the sea. ‘The greater part of the valley hay @ privileged 


COSTA. RICA. 65 
elevation for tropical products. Up to 500 metros (140 foet) it le wuitable for 


where also the dry monthe—from April to September—vorrespond to the wet 


basianes, cereals, and above all for pasturage, ‘The climate In general Iv bot, but 
agreeable, which, united with the good water found there, gives good lealth, 
Between Cuajiniqnil, 23 miles esat of the Rio Sapod and Tortugs, 6 miles 
farther east, aro the littl: streams Lapita, Bl Cangrejo, Pumte Piedta, La 
Vivorn, Guabo, Cenizaro, and Tortuga—the , the greatest i 
about’ 100 feet wide at its mouth, sod navigable for boata. In a 
of 17 miles, going east, aro crossed the rivers ZAvalos, Cafiltas, Quesera, Mena, 


and, finally, Las Haciendas, which ta navigable for antall beats All the Jand 
Grained by this stream is level, the climate cool. On the right hank of the 

fa the town of Las Huclonras, near which are fine cacao plantations. From here 
to San Oarlos, at the outlet of Lake Nicumgua, the distance ia and 
the principal rivers which cross this tmject are El Pizote, Papalunco, Guacalito, 
Zapote, Cafio Negro, and Iti Frio.” 

The Rio Frio in of considerable magnitude, and, with fa many. brauchea, 
iiraing a large area of the territory lying on the slopes of 
willed and Tenorlo.  [¢ pours muuch selimentary 
has thrown an extensive nmd-bank across the lake entrance to the Sau Juan. It 
iw a factor which demands attention in the ‘ of 
The Waited States commission lately mported thar, at 
the lake, they foutd 10 feet depth of water and 3 of m 
feet of water and 114 of mud, During the period, the Sparilards, ts 
sereral cfforts to explore this river Frio, were driven ‘back by | 
who occupy the groster part of its valley. It was not 
expedition petietrated actces the country to the Bio Frio from 
fiver Arenal, x branch of the Sau Carle, They reported fertile, hilly oper in 
its upper reaches, and beautiful plains for most of the distance a» far 
which, in reading an account of the expedition, I doubt if they over reacliod. 
‘They were driven back hastily by the Guatusis. 

The rubber evilectors of Nivaragua have, for many years, ascended the Mio 
Frio by canoe, to explult the forests which abound in that jum, although forbidden 
to do so by law of Costa Rica. They have ndded to their Mlicit gaina by piratical 
raids «i the Guntusos, plundering their eettiementa, plantations, and simple property, 


a a “ servants,” at $10 to $50 yur heal, Asa result, the Gustuaos have 

been forced to retire further up the river to escape, Lf possible, their ploas persecu- 

tore, who excuse themselves by claiming that they capture these inoffensive people 

“for the purpose of teaching them the Holy Christian religion.” "The tribe is bow 

yreatly reduced In rumbers, They live in palenyues (stockales), and thelr houses 
No. L—Jury, 1897,] Fr 
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are similar to the muafoceas of the Amazon tribes. Each palengue shelters several 
families, who oovk their food st seferate fires built on the ground. They live 
Ptincipally on plantains, yucca, maize, sugar-cans, caca», game, and fish, the latter 
being abundant in the Rio Frio, They also cultivate and smoke tobacco. Their 
weapons and tools aro extremely primitive, the bow and arrow,” atone axes, and 
wooden knives, They make a drink, called chicha, of roasted green plantains ; but 
also chicha mascada in the manner I have teen it made by the Aymars and Quichus 
Indians among the Andes. The Guatuso country Is probably one of the most 
delightful portions of Costa Ries. Every tropical product ean be grown there it: 
abundance, for the lands are immeasurably rich, and the climate one of the best in 
the tropical belt. ‘The whole region, even through to the Atlantic const, is filled 
with numerous varieties of cabinet and dye woods, mahogany, and cedar, Por 8 or 
4 miles above the mouth of the Rio Frio, the landa are low and awampy; but 
afterwards the river-banks are mostly well out of water and forest covered. 


‘Several of the branches of the river can ho resched and navigated by canoe from: 


Lake Nicaragua, and even a umall river steamer can ascend s few miles above the 
lake. 
The San Carlos river joing the San Juan 65 miles from Lake Nicuragua. The 
depth nt ite mouth, which is obstructed by an jsland, varies from 8 to 20 feet, 
sooording to the season. Tho distanco up tots first rapid, El Muelle de San Rafael, 
where there are from 4 to 6 feet of water,is roughly fixed at 62 miles by the curves 
of the river, Stull steamers could reach thia point from Greytown, at the mouth 
of the San Juan, although with difficulty, as the Sas Carlow has niany snags, and, 
in flood, which sometimes rises to ite full Leight in twenty-four hours, carries a 


disproportionate to their lengit. They descend from the mountain slope 
north of San Ramon, and from the north-western counterforis of the volcano of 
Voas, Tho principal of them are the Polla Blanca, navigable 8 miles up, and 
the Arenal, s violent stream rising in the Guatuso range, and which fa in flood fron: 
October to January. From the east, about 20 miles before reaching the San Juan, 
the San Carlos receives the river Tres Amigos, which rises in the hills near. Poas. 


‘Small eraft can ascend it 12 miles. Should the clever plans of Menoenl for the 


Niceragua canal be realized, including his bold idea of the Ochoa dam, the upper 
San Juan and the hywer San Carlos would become impounded and form an arm of 
Lake Nicaragua, which would flood a large area of Costa Rica, wa high up the San 
Onrice as the mouth of the Tres Amigos. ‘I'he banks of the latter ary, for some 
miles up, reported to be low, and in the rainy season much of the helgb bouring 


from February to the beginning of May. The district between the San Carlos and 
the Rio Frio is an extensive, forest-cavered, undulating plain, with occasional low 
billy, It ie watered by numerous little streams, tributaries of the Seu Jinan, the 
Nie Frio, or the San Carlow In. common with the Guatuso country, it ls fertile 





by vest distances, each discover the principle, or was it the invention of « single savage 
brain? If the jatter, it must have come into nee by tribal inter-conumtunication 
throuchout the Now World. 
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and heautifal, and, once penetrated by a railway, should beoome one of the most 
productive sectiona of Costa Rica. 

The river Sarspiqui, which pays tribute to the San Juan, about 20 miles 
east of the San Carlos, is G00 fees wide at its mouth. It Is also one of the im- 
portant rivers of this watershed. Its uamerocs affluent deseand from the sides 
of Poss, Barbs, and Imad. ‘The principal ones aro the Toro Amarilio and Sardinal 
entering from the west, while from the cast it reovives the Rio Sucio, swollen by 
six mountain tributaries, which are thrown off from Traxti and the Cerro Pelon. 
The mouth of the Sarapiqui is unobstructed. Tho river le navigable for large 
canoes up to the river Puerto Viejo. The margins, as bigh ap as the Sucio, are 
low, but above that stream are more elevated, and the river becomes narrower, 
with occasional rapids. The lands aro extremely fertile. El Muelio Nuevo, the 
head of navigation, i# 45 miles from. the river San Juan, and 06 miles by the road 
across the mountaina to San José, Tho ourves of the river are easier than those of 
the San Carlos, but It is obstructed by snags, while trees on the bank» run their 
routs far into the river. Sometimes there aro violent flvods, which continu for 
days, and which rise as much as 2) fect in twelve hours. Fradin speaks of « 
freshot which ke saw on December 27, 1894, which came down stream with o roar, 
and a wave "4 metres” Ligh, varrying everything before it. In seventeea hours 
he counted 247 large troes being precipitated into the San Juan. ‘The lowest 
wages of water are from February to March, similar to the San Carlos. The 
Toro, Amarillo branch courses through beautiful lands, bat is tavigable only a 
fow milles wp far canoes, It te sald to have a large cataract ln its olddlo courte, 
just before it describes a grand curve concave to the east. ‘Tho Sucio enters the 
Sarapiqui at a point on its right bank about midway between the Sardinal and 
Toro Amarillo. ‘Ihe main river and several of its branches have, as yet, no settled 
bed, and there are numerous evidenees of the desolation they have caused in their 

i The Amarillo branol of the Sucio (not to be confounded with the 
Toro Amarillo), which I forded between Guapiles and Carillo, has made wild work 
over a breadth of from. 6 to 6 miles of country, leaving » black, boulder-covered 
track to mark every change of ite erratic moods, Where I crossed it, the boulders 
were strewed, for half mile in width, by hundreds of thousands of tonx No 
wondor, whon the river brings ite artillery Into action, the cannonade be heart 
for miles, or that it can bombard and grind to fragments any structure the hand of 
man can create. Von F'rantaius «ays, “A little before the Junction of the Suciv 
with the San José, it throws off several branches, which afterwandia reunite, and direct 
thelr course to the Atlantic under the uname of the Tortuguoro, reosiving «a youte 
several other aflluonts, which rise on the northern slope of the voleano of Turialba.” 
The Sucio is thu much reduced in volume before entering the Sarapiqui. Informa- 
tiou relating to this stroam and {ts branches \is confused sod uncertain, and, like 
mitch else in Costa Rica, indefinite and delusive, 

The Sarapiqul was explored in 1691 by Captain Pranciaco Pavon, by onder of 
the Licaneiado Velazquez Ramirez, and in 1640 Fernando de Siboja descended it 
{rom the side of Barba, I: waa then called the San JowG, Between 1819 and 1827, 
four efforts were made to open a route to the river San Juan from Heredia and 
Alajacia vid the Desengafio pass (lying between Barba and Poas) and the river 
Sarapiqui. The government, wordily anxious to find an outlet to the Atlantic for 
the products of Costa: ilea, then almost entirely forced. to reach the Buropesn 
markets by « voyage sroamd Cape Horn, mildly fostered the explorations, In 1823, 
eighteen mule-londs nf tobacco were transported from Alajuela to the Atlantic by 
the rivers Sarapiqui and San Juan. The roate afterwards, up to 1835, seemed to 
he forgotten, but was then Improved a fittle; and wand from 1856 to 1851, and 
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pethape to 1855, as a mail route for carrexpondence with Europe and for travellers, 
bat was always unserviceable except for a very limited trailic. When the Panama 
railway was opened in 1855, the Sarapiqui route returned to its virgin solitude. 
From. the Sarapiqui to the river Colorado outlet of the San Juan, the banks of 
the latter, in Coste Rica, are but slightly elevated, and from 50 to 1200 feat 
fuland the lands are low and swanrpy, but cceasionally « hill ia found frou 15 tw 


15 feet high. 

The San Juan river, for a part of tt» length, forms the boundary between 
Costa Ries anil Nicaragua. From Lake Nicaragua to Castillo (37 miles), the only 
obstacle to navigation at all seasons for large steamboats is the Torre rapids, 75 
feet long, and 27 miles from the luke. They have but 3 feet of water ou them 
when the river is high, At Castillo, whoro the river is 80 feet wide, there aro two 
rapids, 500 feet long each, its @ distance of 11100 feet, with a total fall of 9 to 12 feet, 
the intermediate connecting channel being deep. There ia but little current between 
the lake and Castillo, except at the Torre rapids, Five miles below Castillo there 
ina rocky bank projecting into the river, covered with 4 feet of water in rainy 
weasons ; but in exceptionully dry ones, which are noted to take place every seven 
years, neatly the whole bank is exposed. About halfway down stresm, betwoon 
Castillo Viejo and the mouth of the river San Carlos, are the Machnos rapids (48 
miles from the lake)—the upper one ix called the Diamante, and the lower one the 
Machuca; each js about 300 fect in length. They obstruct navigation for sbout 
ld mile. At high river they are covered by from 4 to 7 fest of water, which has 
a carrent of about 4 miles per hour, and only the ripples indicate that there are rocks 


steamers at all eeasons, but haso dangerous bar at ite mouth, where the sea breaks 
heavily, and on which there are 8 to 9 feet of water, 

From the Volorado Junction to Greytown, abont 20 miles distance, the San Juan 
averages about 300 feet width for the first 16 miles, and 100) feet for the remaining 
4, with a depth at bigh water of 6 to 8 font. When the sesson is vory dry, and 
but 2 to 3 feet of water on the Greytown har, lighters take cargo from the whips 
suchored off Graytown, go down the cosst to the Colorado, cross its dangerous bar, 
and transfer their freight to the small river steamers which ascond to Lake 
Nicaragua. The United States commission of engineers estimate the minianm 
discharge of the lake at 11,390 cubic feet per second, and the maximazm at 14,060 
foat, and the food discharge of the San Juan, below the mouth of the Ban Carlos, 
at 125,000 enhic fowt per second, Lavy gives the San Juan at the mouth of the 
Sarapijui a dow of 17,500 cubie mutres per minute in the dry season, and 53,000 
in the wet. 

Montero Barrantes says, “ Tho Colorado forme several islands in ite course, 
It has as an affinent the river Cblerips, and forms the oaftos (natural canals) of 
Corros de Colorade, Bravo, Pereira, and Chirripo Chiquita. It has an excellent 
nochorage near ite mouth. The river iteelf forms several lagoons, which com- 
municate with each other by callos perfectly navigable, The principal of these is 
the Agua Duloe, a short distance from tho sea, It is 11, miles long, about 800 feet 
wide, and from 3) to 40 feet deep, Passing from the difficult Caio de Ia Palma, in 
the midet of swarpe, the Cafo de Tortuguero Is reached, the eutrance ta which 
from the sea ja called Castro Eaquinas. It ls approximately 33 miles long, about 
1000 feet in width, with » depth of from 60 to 00 feut. The rivers Palacio and 
Penetencia, navigable for boats, empty into this caso, ‘The river Tortguero, which 
gives itu name to the plains watered by its affluenty, is formed from several of 
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these, known as cafies—auch as the Calo Desenredo, Caio Agua Fria, and Oaiio de 
las Tomas, The Cafio de ‘Tortuguero communicates with the Pariemina through 
thowe called California and Francisco Maria Soto, also navigshle, The margins of 
the Pariaming are awampy.. [¢ hax a4 affluente, the Guusimo, Camarin, Doe 
Novillos, and the Destierro.” 

The district drained by the Tortuguero, In Sts lower course, is but Ittle mired 
above the ocean, and probably in flood-time the river connects by several orifice 
with the Chirripo and with the delta of the Colorado, az well a# with the lagoon 
of Zaiman lying south of the Colorado, Ite numerous upper waters are a part of 
the northern drainage of Irazd-and Turialba, 

‘The whole river aystem lying between the Sarapiqui and the Caribbean sea is a 
tangled wab of uncertainty, and, like the entire northern watershed of Costa Rica, is 
likely to remain #0, although midly requiring proper exploration. I'marre! that no 
examination of even the western part of thie watershed hne been made by any one 
of the several corps of engineers who have from time to time been detailed by the 
United States government or the canal companies to make the plane and estimate 
the coet of the projected Nicaragua canal. It might be supposed that the untamable 
rivers which descend from Barbe, Poas, anil the Miravalles range of mountains are 
factors of engiveoring importance, the thorough study of which it is dangerous to 
noglect, not only in relation to the design of the canal works, but their mbsequent 
maintenance It may be that existing difficulties have not invited their explora- 
tion; and in truth this is uo easy task, except so far as thoy may, for a few miles, 
offer facilities for canoe navigation What it is to dive into the jangle lying in 
the plain at the northern base of Irani, is best sbown by « leaf from my personal 
experiance in the month of June: My party consisted of alx, besides myself We 
were well mounted on. excellent mules and horses, At $45 a.m. we rode north 
from Giiapiles, fur a mile and a half through the pofreros, and then planged 
suddenly into the donso foresta lying between the “Twin” rivers, tho (inapiles, 
It was a tangled masa of trees, vines, undergrowth, croopers, thorn-bushes, and 
fallen trees—a tniature of every imaginable obstacle in the shape of vegetation, 
and frequently so impenotrable that we were obliged to halt, to cut ods way with 
machétes, that we might find » so-called pathway, which wo sought to follow, hut 
frequently lost. Por miles we forced our way onward, sometimes crossing rivulets 
and mudholes, and ote swamp through which our beasts foundered to the saddles, 
and where, to prevent them from dissppeating, we had to dismount and also 
founder through the black mud. Hore wo lost our way, and for balf au bour bad 
t ont & track westward to one of the Guapiles rivers, which le from 3 to 4 feet 
deep Into thie we phinged, and followed the middle of it down stream (or about 
half o mile, whets we again took to the forest on the bank, found the path, and, 
eontinning for about 6. miles through the same unvarying obstacles, struck the 
tiartrow, rude track which had beon cut, north G1° west, by the sary 
projected Costa Hla northern railway. [t was now pant nino 
commenced to rxin, and we pul on our waterproofs, was 
best I could biy in Londos—* Especially made for the tropics,” 
The rain went through it as if it were a rag, and for the next seven 
ae well have been under « hydrant. Woe wer now on the weet bank of 
Ciuspiles, a stream BO feot wide. Further slong we found stretches 
plantains, We had to jump many fallen trees. Same of the mudholes 
intransitable, Soon our beasts, from the top of their backs and ears to 
looked as if they had been painted with black slime, and their riders were 
in the same condition, We often crossed small streams with steep banks, so 
sometimes that wo had to dismount to let the mules snd horses slide 
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nearly perpendicular, was 30 feot high, and the 
bank 12. We cvtild find no break anywhere, and had no tools to cut an 
ores and mules one by one over the edge, 
nt, bling down into the river. We followed, equght 
and mounted them, crossed the rather deop stream, and with great difficulty 
the opposite bank. One horse and rider, however, iu trying to gain the 
fell over backwards into the river, and the rider, being underneath, eared 
himsolf with difficulty. Pushing onward through the never-ending forest, deluyed 
with rain, and fonling many little streams with treacherous bottoma, we reached 
the river Catto Blanco, 150 feet wide, Hero we found two villainous-looking rubbor- 
collectors from Nicaragua, who had reached this point by canoe from the San Juan 
fiver, They had a rude shelter roofed with plaintain leaves, under which was a 
fire for the purpose of drying rubber sap, sbout gallon of which was in @ emall 
hale in the ground near by. We then struck north for about a mile, tracing the 
tiver to ta junetion with the “ Ploride” (or Amarillo ?), which in turn, » Ilttle 
farther north, ts eald to flow into the Sucio. > 
We breakfasted standing in the mire and rain. ‘The forests afforded no 
food for our animals; but we gavw each of them » couple of pounds of maize we 
had taken with ua ‘They appeared ty understand what was required of thom, and 
failed not. They worked with s courage and intelligenos at times exceeding our 
own. We mounted to return. Tho rain had turned toa digmal drizzle; tho soft 


times to thels knees. We wallowed through the slime-boles; 8. frequently tumbled 
into them ; once he wont on his back, horse and all, and seramblel out entirely 
plastered, We often had to dismount to help our bogyed horses and mules reach 
hard grounil. { need not elaborate the experiences of the return journey. We 
arrived at Guapiles again shotitaix o'clock in the wvening, all resembling equestrian 
mid #tatues, 

During the day our course through the forest waa along s general elevation of 
BOD to 409 foot above sea-level. The jand had a gentle drainage incline to the 
tuxth-east, ‘The soil was of matchless fertility. ‘The loam, which is of great 
depth, rests on a sandy clay, The entire deposit ly probably mixed with yoloanic 
ash, and it perhapa contains a little lime. 

‘The Sierpe and Parismina rivers flow into the wa south of Tortuguero, ‘The 
former te short, but the Pariemina, with its several branches, is a child of Traxil. 
Its lower course I+ sometimes considers! to be 4 part of the river Reyentazon, 
which, however, hina ite confluence with the former « few miles from the sea. 

The Keventazon river has carved its way to o profound depth around the south 
and south-eastern bares of Irani and Turialba, and thenon, flanking the latter 
volcano, it tarme northward to join the Pariamina. It recelres many tributaries 
from the northern slopes of the Talamanca range, and almost mingles ite head- 
waters with thos of the Rio Gramlo de Tarcoles sod the Rio Grande de Pirris, 
which flow into the Pacific ocean. Spread to the right and left, through this 
narrow gp between the two sexs, and on the line from Port Limon to Puntarenas, 
lies the one strenk of civilization that Costa Hica powsesses. It contains the Maan 
of Ite population, ite trade ports, its expital and principal towns, its coffee lands and 
banana plantations, and its railways, Nearly all the remaining area of the country 
has heen drowally dreaming away the centuries since Columbus first touched ite 


The Pacuare river, thi ancient Suerre, enters the rea about halfway between 
the Reventuzon and the Matina. Sts waters, iu 1630, instead of flowing to the saa, 
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jolned the Reventazon, causing the port of Suerre, which had proviowely been 
utilized, 16 become valucless; but in 1451 Governor Salinas closed the two 
channels which deviated ite wators, restored the port, bull: = custom-house, and 
reopened tride with Portobello and Cartagena, 

The Matina river is s short stream entering sea just north of Port Limoo, near 
the roadstead of Moin, where up to 1880 ocean craft anchored, and, vid the town 
of Matina, situated on this river, carried on @ laborious traffic with the interior a+ 
far aa Cartago. ‘The cotmecting road was 4 horrible mule-track, 75 milés long, 
Which crossed many rapid rivers, great swamps, and much broken mountain 
country, This route was also used in the colonial period, especially at a time when 
pitacy flourished in the West Indies. The freebootors frequently attacks! and 
sacked Matina, although what they could find in such a wretched place It ls 
diMeult to understand, The river Matins is navigable for amall eteati-ceaft up to 
the point where it receives ite principal affluents, the Chirripo, Burbilla, and Zeut, 
which are also all navigable for chort distances by cance. It yuurly overliows ite 
lower valley, generally in December or January, but sometimes in Novutnbor, 
February, or March, and depesits an inch or two of excosdingly fertile mud. The 
Oe ns meee nine Tore eee valley, especially. along the Zent 

h. 

The entire coast-line from the river Colorado to the Matinn is separated from 
the Caribbean «ea by # continuous narrow sandbank, betweeu which and the 
mainland is an estuary, aid to be navigable the whole distance by boats. The 
Intermediate rivers which I have mentioned pour into this narrow estuary, drive 


miles, is forbidding and dangerous, and haa but little depth of water within « mile 
of the shore, upon which a twonotonons, heavy surf breaks during the entire year. 
It in only frequented by the + turtle” fishermen from April until August, who, at 
times forest to land, find their way to the Rio San Juan through the intricate 
eyatern of rivers and cafioe T have described, 
Port Limos, in Int. 10? N., and long: 83° 3°=13° W. from Greenwich, Is 
the only port of entry of Costa Rica on the coast of the Caribbean sea. ‘The first 
hense was bailt there in 1871, but many cabins were erected there the following 


Orleans, all but about twenty-five of whom died before the railway was completed 
to Matina. Ita first 20 miles cost the lives of 3500 men—a record worse than that 
of Panama, ‘The port fronts to the svuth, and the little peninsula on which Limou 
i situated is surrounded hy a nartow coral reef, upon which, at low water, the 
abundant animaloulm putrify and produce typhoid fovers, while the wwamps back 
of the town are fertile sources of malarial fevers. ‘The site, which now has perhaps 


promises to become one of the tealthist 
pier 000 feet long, badly located, and penetrating the bay in the wromg direction, 
scoummodates two sea-guing ships, one of 21 fest and ane of 24 feet draft; bat an 
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The Talamanca coast, lying south of Port Luson, hus bees ably reported upon 
by Prof, Gabb, who, in 1873-4, spent seventeen mouths in its txamination. His 
+ oe pyniatagl Soe awainpy, excepting where it is broken by hills. 

little river Banana is the first one met with. Its valley supplies large quantities 
of timber, especially cedar logs, which are floated down to a eaw-mill at ite mouth, 
and sawn into boards Next comes the Estrella, also a ehort stream, formerly 
known as the Rio del Norte, which rives amoug the Dots mountains "Thun follows 
the ‘Tiliri river, the mouth of which je in iat. 9° 34" 14"N. In its lower course 
it fs sometimes called the Sixola, and ls the Jargoat stream of Costa Rica south af 
Port Limon, It runs along the southern lave of tho great eastern counterfort of 
the Talamanca range through a spacious, undulating, wooded valley of 100 to 150 
#quare oiles area, having also low grounds whioh are sometimes dry and at others 
swampy, Ite Unin brooch rises on the north-east slope of the Pleo Blane, the 
view from the summit of which is anid to be“ Incomparably more extensive" than 
that from the orest uf Irazii. The Toliri is navigable for light draft steamers for 
15 miles up; but from the Urén to Gule there are twonty-six taplds and numerous 
weings. Boats carrying half a tan of goods ascend to Sapurio, 14 miles up the Uréw, 
‘The river Tiloriv or Chauguinola, south of the Sixola, wakes its riotous way to 
the sea from the Talamanca range of niountaine, Along ite lower margins the mud 
fats extend for a great width, and from its mouth, towards the north-west, cover 
the region which surrounds the lagoon of Sansin up the rivers Zhorquin and ‘Tillie 
Behind the muddy sone, the lands risw rapidly into hills, which in-a few miles 
feach an altitude of several thousand feet, and at times mingle with the principal 
cordillers. Along the entire sen margin of Talamanca rue s narrow sand-belt of 
firm land, at thnos not 100 foer wide, and then again @ yuatier of a mile At 
Limon, Oohnita (lat, 0° 46’ N,, and long. 82" 51’ 10" W.), and Puerto Viejo, hills, 
connected by spars with the more clevated country of the interior, extend to the 
const ; and among them, aod in the plains, varying from 1 to 5 miles inland, are 
found forest-covered swamps transitable in the dry eéason, but in the wet ons 
entity covered with not less than 10 feet of water. Parallel to the coast margin 
are long, narrow, deep lagoons, filled with half-atagnant water from the muid-banks, 
asd separated from the sea by the narrow sund-belt above mentioned. Thess 
lagoons wenally flow into the rivers that descoud from the mouutains, Between 
the Tiliri and Tilorio is the crooked, usrrow, aud deep estnary enlled the Lagurin 
de Sanadn, au ancient affiuent of the Tilorio, full of sharks, alligators, and fish, It 
receives a little stream called the Dalni, which draine an impassable »wamp, The 
ge aetna harrow crests, and ate vers” precipitous on the Atlantic 

Sonth-east of and near the Tilorio is the Boca del Drago, one of thie entrances 
to Almirante bay, T doubt if Colombia will acknowledge the frontier of Costa Rica 
to extend further than this, however righteous the claim of the latter may be tw 


bay, which lochules that-of Almirante, and is 5) miles long und 20 wide, and ie 
said to contain 304 islands, large ani small, is lost to Uosts Hica. 

Daring the Spanish rule, after 1540, several olforts were made to ™ pavify™ the 
tribes of Talamanca aod colonize their country. In 1640 the Indisns 
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tho family of Columbus, ay the most beaatiful of all of his discoveries, remains to- 
day almost as wild, unpoprlated, and unknown as when he landed on ite shores, 

Coccs island, lying in the Pacific ocean abant 206 miles to the south-west of 
the Golfo Dulce, in lat. 6° 32’ 57" N., amd long, 86° Gs" 24’ W. of Greenwich, ie a 
possession of Costa Rica, Captain R. McCartoey Passmore, a highly intelligent 
and zealous English ex-naval officer in the employ of Costs Rics, but who has 
recently fallen a victim to the feyora of Puntarenas, made 8 report upov his survey 
of Cocos in 1895. He found that its outlines had never been accurately delineated. 
‘The highest point of the island is 2250 feet above the sea. From this altitude the 
tand gradually descends to a bold, steep const, along which there are many irregu- 
larities and rocks. ‘The interior is broken inte numerous fertile valleys, but there 
is probably pot « square kilometre of level ground on the island. Chatham bay, 
which is the best, has anchorage for half  dozon large ships, and there is almindant. 
wood and excellent potable water. Th» anchorage is bal,and the surf-beaten shore 
takes landing difficult, especially at high tide. Wafer bay, which is separated 
frown it by « ridge 700 feet high, has anchorage lu 25 fathoms of water. A heavy 
surf also beats arotnd the rocky margin of this bay. A danger, not noted in the 
Admiralty charts, exists to the west of Cape Dampier, It is a small rock, only 
visible at low tide, and around {t the water is very deep. Tho rock, being in the 
track of vessela passing to the west of the islands, constitutes » real danger, 
especially during the night. Captain Passmore found numerous bogs and wood and 
Water overywhere around tho island, but believes that the interior has never been 
explored, ‘There are signs of mineral wealth, and it is: reported that gold has been 
found. The ialand had ten colonists in 1604, part of the emigrants sent there 
under a contract with the Costa Rion government to establish an agricultural 
colony. It ia, however, suapected that the real object of the empresario isto hunt 
for immense treasures in gold bara, said to have been buried in three separmte 
parcels in as many localities by the pirate Benito, or, according to anuther story, 
by the captain of an English brig, to whom the treasure was entrusted ty Pert 
during the war of Independence, and who fled with It to the island. 

Mixenst Weatcn or Cosra Bioa—tIn the province of Alajuela,a littl: to the 
north of the cart-road which rane from San José to Puntarenns, ie Monte Aguacate, 
part of a low mountain range which extends far to the north-west, and not very dir- 
tant from the Gulf of Nicoya. In general it is of metaniorpliic formation, principally 
of diorite and porphyry. Here, in » good climate, at about 200) fees elovation, are 
fownd many auriferous veins of great tichnoss, ‘They are of quartz mixed with 
decomposed, feldspathic rocks, and have given benunsus of from $80 to $37,300 
gold per ton, The presence of gold in Monte Aguacate was first noted by a Spanish 
bishop, Garcia, whose episcopal residence was in Nicatagua, but who, on a visit to 
Costa Rica, the least important province of his diocese, called the attention of hia 
secort to the agriferous appearance of the rocks of the above-named mountain, It 
resulted in the opening of a mins called Guapinol, which, in une bomaned, gave 
$1,000,000, Later, several other mines were worked, from one of which, Los 
Oastron, $2,000,000 were takon in a few years. It is estimated, from the best data 
obtainable, that about £1,000,000 sterling have heen taken from Monte Aguacate. 
Several of Its veins are froma 6 to 7 feet wide, but that galled the Quebrada Honda 


is probable that it is tich in nulphurets, and carries considerable copper, The mi 
were worked in the rudest, primitive manner, and only a «mall percentage of the 
gold was caved, At prosant they are not worked. 

It is probable that the whole south-weetern slope of the Guatuss and Mins- 
valles range of mountains ts auriferous, the few reports of acientific examinations 
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made of it tell us of numetous, strong velns, miles in length, of great width, anay- 
ing 8 dete and upwards on the surface outcroppings, and offering oxceptional 
facilities for easy working. ‘The rocks in’ the north-west extension of this district 
consist principally of feldspar, porphyry, basalt, and dolorite. The gold veins, 
which nearly all nin north-east and south-west, are encased mostly in feldspar, 
sometimes in porphyry, and occasionally In basalt. They consist in great part of 
crystalline quartt, and are from 2 to 40 feet wide. In the Abengares district some 
good prospecting work has been done on the “Tres Amigos” property (1600 feet 
above sea-level), and numerous powerful veins have been discovered. The 
“Tree Hermanos ™ mine, near by, bas « rich vein 17 feet thick, which has been 
followed for 3 miles The surrounding country is belleved to be of ancient rock» 
undisturbed by volvanio action, bat it is covered by dense forests and vegetation, 
making exploration difficalt, Tt i# not itnprohnbly that, were ts carefully ex- 
amined, it would be fouad to be one of the richest auriferous regions in the world. 

Dereavar Commexrcatrovs.—Couta Rica is very deficient in these. About sixty 
yoars agu a fairly good cart-road was opened from Cartago to Puntarenas, vid San 
José. Ovor this, nearly the entire export and import trade of the couritry passed 
up to 1801, when railway communication was opesed to the Atlantle coast, A 
branch of the above cart-road, fairly transitable for s part of the year, runs north- 
west through Gnanacaste towards the frontier of Nicarngua. A few other short cart- 
roads have been rudely tnilt for local. purposes, and are serviceable during the dry 
season. For the rest, the people are obliged to use mule-tracks, over which no mat 
dhenhd be condemned to ride during the rainy months 

The Conta Rica railway main line exteads from Port Limon to the capital, San 
José, 108 miles, and thonoe to Alajuela, 14 miles farther west. ‘Thirty-nine miles 
from Port Limon, from La Junta, ® branch runs north-west to Guapilesa, but 
formeriy extended a further § miles to Cariilo, This extension had to be abandoned 
owing to the violence of tho flooda of the Amarillo and Sucio rivers, which swept 
away the works a4 fast as they could be built, It wae the original intention to 
carry the railway to San Jowé by the way of Carillo anil the La Palma pass, between 
Tract! and Barts, but the enginesring difficulties were insurmountable, A well- 
paved cart-road, 25 miles long, now fn part abandoned, was, however, carried over 
the pase at great cout. Almost the entire coffee crop of Qosta Rica in now sent by 
railway to Port Limon for shipment to Hurope and the Wnited States. 

The government owe « moribund piece of railway, abont 14 miles long, running 
east from Puntarenas to Esparts, a town about 700 feet above the sea. Another 
railway, fir government account, is projected to connect San José with the Pacific 
couat, and the rumour that the work of coustruction is about to be commenced is 
probahly correct, ae the Previdont of the Republic recently assured me “that the 
revenue of the State warranted him in setting aside £100,000 por year for the 
purpose.” ‘The length of the line will be wbout 45 miles acros a rongh section of 
country. 


An forportant line of railway fe in project from Jimenex, on the Grunpiles 
branch of the Costa Rica railway, 54 miles from Port Limon, to the inouth of the 
Rio Frio, near its entrance into Lake Nicaragua, It is to cross the river San Carlos 
near El Muelle, from which point it iv propsed to extend the line to Culebra bay 
on the Pacific, through = low pas of the Miravailes mountains, about 2000 fort 
above sea-level, Tf built, such & railway would contribute enormously to. the 
development of northern Costa Rica, The region traversed by the Hae le im- 
mentoly fertile and healthy. The ccnnection of the Costa Rica milway with 


Lake Nicaragua wiil give the republic of thin name much-needed, easy-accesa to the 
Atlantio ocean for nearly ite entire trade, 
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‘The Cuamare or Costa Rrca, fortunately for man, i well tempered by the winds, 
owing to the narrowness of ths country and its exceptional situation between two 
oceans, Northerly winds provall during the greater part of the year, In 1820, 
observations at San José gare. 13 hours of N. winds, 180 N.N.E, 571 NB, 227 
ENE, 9% E., S88 ESE, 95 8B, 683-E,, 8 none, SSW. pone, 1S.W.,3 WW, 
4 W,, 83 WNW, 66. N.W,, 18 NINVLW. The west-north-west and north-west are 
only prevalent from May to October inclusive. ‘The climate of the uplands is an 
enervating, monotonous, eternal spring. At San José, the hottest day of the your is 
about 18° ©. (05° Fahr.), and the coldest, 16° ©. (61° Faber.) From January to 
April there fy not a drop of rain. From May to November it averages about two 
hours of abundant rain daily, generally between one and four o'clock of the after- 
noon, averaging, with great regularity, from 10 to 12 inches per month, and 70 to 
80 inches during the year. Towards the.end of June, or eatly in Jaly, there iva 
short dry period called the Veranitlo de San Juan, Through the Desongafio and 
Palma passes, the northern rains penetrate a short distance every day, and the 
northern descent of the latter, towants Carillo, is probably the most rainy district 
of all the republic, 

From 1866 to 1880, the rain-gauxe kept by Mason at Sen José showed a yearly 
average of 08 Inches. At Tres Rios, 4140 feet elevation, 6 tiles east of San 
José, and at the western foot of the Ochomoga pass, the rain reoord, for 126 days 
out of ten months, showed 100 inches; while at San José, during the same petiod 
of ten ‘months, there wore 147 rainy days, with » fall of 84 inches, To the mooth 
of May, Pittier mesaured @ inches of rainfall in one and a half hour. 

The rainy season on the Caribbean sea slope of the country does not correspond 
to that of the Pacifico; In fact, there are no continuously dry months, and on the 
northern declivities of the voloanoes of Turialha, Irami, Barta, atid Poaa, ft rains 
more ot lees during the entire year. At tines there are “cloud-bureta” During 
ray stay in Costa Ries, one took place, in the month of June, over the valley of the 
river Matins snd the lower Reventarou. ‘The former, swollen by the violent down- 
pour, leaped ita banks, and went tearing through the forests for s wilth of 
screral miles, sweeping before It that part of the Costa Rica railway which crosses 
its valley. Among the lower hills of the Rerentazcn the water drove through the 
embankments, The satarated mountain slopes, compoded of looea material, tufs, 
gravel, sand, clay, common varth, and boulders, alid in masses across the track, 

Port Limon je said to havo » rainfall of 49 inches, but there are no reliable 
records forthe east and north of the country. The fall, however, muvt excesd that 
of Colon, which averages 120 inches. ‘The mean minfall at Greytown for 1890, 
1801, and 1892, was 287 inches yearly; while wt Rivas, on the Pacific const yf 

it was 0 fnches for the same years The late United States canal 

; canmistion estimated the average rainfall of the lake Nicaragua basin at 80 Inches, 

and the basin of the San Juan river at 160 Inches, The daily evaporation of tho 
lake they fixed at 0r2 of an iuch. 

Somp writers have ventured to classify the climate of Costa Rica according t 
fixed contourtines of elevation, bus this ix crude, At timos a hight of 1500 feet 
will be found gooler than 3000. In tho Santa Clara district, north of Traatt and 
Barba, it is cooler st G0) foct than it is in the valley of the Reventazon tivor at 
1500, In general, the turrid lands of the conntry range from the nea to 1600 fort 
above it, and up to 400 or 500 feet, until cleared and well dmined, abound in 
malarial fevers; but as high ground is reached, from 1500 to 3000 feet, the fevers 
ate of light type, and not dangerous; while from dK) to $500 feet, above which 
last altitude there le but searit population, the diseases are thoes of the temperate 
zone, and ard due less to local eunditiona of soil and climate than ty personal 
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neglect, At San José, Pittior has observed that, at the change of seasons, when 
thy atmosphere lw calmest, thore ic the most illness, Altogether, Costa ics is the 
healthiest tropical country in the New World. Notwithetanding this, the Inliati- 
tants of the uplands dread a visit to the oomt area, and can with great difficnlty ‘be 
induced to take service there. While at Sau José, I etadied this question carefully, 
There are 745 employis on the Costa Rica railway, of whom 6243 per cent. are 
Jatnaica negroes, and 22 per cent, Coata Ricans, the remainder being of various 
nationalltion, Practically, all the Conta Ricans are employed atan elevation above 
1500 feot, and all the nogroes are below that. These are falthful, willing servants, 
If the Jowlanda are ever populated and developed, it will probably be by the negro 
race. For this purpote, they are far superior to the white man, and are not su lary 
in a hot climate, 

Tt is also notable that only about five to seven per ornt. of the 12,600,000 
population of Mexico live in ite low, torrid lands, or pethape « littl: more than 
the number required to attend to the wante of its foreizn trade. 

T have woticed that the Quichuns, the Ayniards, and mixed races on the tablo= 
Innds of South America have an aversion to the lowlands, however inviting nature 
may be, and cling to the arid rocks and sands from TOM) to 15,000 feet above the 
ana. The ross fertile soil and Juxnriant vegetation, orily a mile or two below their 
habitations, are no temptation to them to descend the mountain slope. Even 
when poverty drives them to aceept the high wages paid in the healthy nitrate 
fields of Tarapacd, they hurry back to thelr mountala huines = soot as they have 
accumulated a litte money, It i evident that moes of men do not readily connent 
to any marked change in the altitude of their babitat—the lowlander no more than 
the highlander; for the former cannot exally expand his chest to the requirements 
of 10,000 foct elevation. 

Naturo has not wucceeded in alluring European emigrate to settle in Ooeta 
Rica, All the inducements which have been heid out by the Government of that 
Republic have proved abortive, and suet continue innAvquato, The country ia 
full of discourazements to the settler, who yonerally possesses little else than 
“ God's gifts to the poor—time, faith, and energy,” He cannot, aa in the temperate 
sme, grow @ crop in one year which will tide him over the next, with a «mall 
surplus. He ise bold tian who will match his ono pair of arms ngainst the forces 
of nature in a malarial, tropical forest, Nor is hin inonayless patience equal to 
clearing the land, and waiting several yeare for 4 murkotable exp, stich as cdffec 
of cAchO, Coxta Rica niust look for ite immigrants to the wonderful fecundity 
of ite Inhabitants, whowe number, now approximating 350,000, would quickly 

were it not for the terrible percentage of infant mortality; due not to the 
lack of food, which is everywhere abundant, but to the general neglect of oven the 
little knowledge of ranitary laws which the pooplo apposr to possess, The bost, 
twost agreealile, and profitable Immigration which the country can have ie thne 
nipped in the bud_ 

The Fiona or Cowra Rica, owing th its rlohness and variety, has attracted much 
attention, In 1868, Dr. Polakowski had sucopeded in making an enormous cole 
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Enrope. Many varieties uf the parrot family eutiven the forests, 

species of mammuifers have been enumerated, among them rare species of the 
monkey tribe, the jaguar, puma, ocelot, the cayote, the Virginia fox, weasel, otter, 
wild boar, tapir or danta, mountain. buck, the great anteater, two species of the 
armadillo, and, baildes others, a migmtory vampire hat of enormoiis sine. Oslyo 
tellé us that the latter at times Invade the south-east of Costa Rica’ in millions, at 
intervening periods of from five to fifteen years, and cause such ravaged among 
domestic animals that the inhabitants are obliged to emigrate and take their live 
stock with them, Ina «ingle night, the bats bleed the strongest: ox to duath, av 
wall aa cate, dogs and fowls.” 

One hundred and thirty species of reptiles and batrachia are tnentioned. The 
tivors, coasts, and lagoons abound in fieh and alligators, and the sea-tortoise ta found 
in great plenty along the Carilbean shore. Large beds of pearl oysters are worked 
in the guifs of Nicoya and Dulce, 

The murket of San José presents a variety of frulta, cereals, roots, and vegetables, 
cultivated and wild, which, it may safely be said, rival to number and quality that 
of any other tropical market {n the world, Nevor have J eaten a potato equal in 
fruity flavour to that grown it the anh-impreguated soll on the south-western slope 
of the voleano of Imai, The pineapples, on the northeru slope of Barba, t found. 
superior even to the much-vaunted ones of Guayaquil or Baliix do San Salvador, 
while the aguacates werv tustehless in size and favour. It iv notablo that when 
seeds from tenrperate lands are planted in Costa Rican soil, the first fruit grown 


emall and inaipid. The fluest water-telon I have ever tasted was grown on the 

uorthern lowlands of the Senta Clara district from seed imported from Canada. 
The Histour or Vowra Rica may be divided into periods—the discovery, ox- 

ploration, and conquest ; the settlement snd Spanish dominion; the modem period 


portion which had been granted to the helre of Columbus, hut in that yoar it 
was erected into a province, and called Costa Ricat Corering a period of sixty 
Years frum the date of ite discovery, some ten feeble exploring and colonizing 
expeditions, mostly from Panama, were fitted out to“ pacify” the coantry. ‘They 
all prowed dikastrous, the only remit being the exasperation of the natives, whot 
the Spaniards plundered, butchered, and treated with sigaal barbstity. Between 


“wore golt oarrings, hating holes in their curs large enough to adinit a hen’s exe" 
pesP airman ores: Indiana,’ Docniia L, chap. vi. Padre Gumilia, chap, vil, 
eaya "the name ie foul oy many avelent mapa” Tt wae an transition from 
Coata do Oroja to Costa Rien. ‘s red 
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of Costs Rica and Verngia. He wasa man of ability, « graduate of the University 
of Salumanca, and superior in the best qualities of bead and heart, He subjugated 
nearly the entire province, and founded the city of Oartago, which remained the 
capital of Costa Rice until recent times. Returning to Spain in 1564, the king 
gave to him and hie successors the title of “ Adelantado sud Governor of the 
Province of Costa Rien; but, embarking in the following yoar fir the scene of his 
conquests, be was lost with his eutire expedition. 

Up to 1622, fifteen governors wacceeded Visynes; bat, disappointed in their 
efforte to find gold, enslave the Indian populatioc, or make the country prosperous, 
they allowed it to relapse into a barbariem fur worse than it waa at the tims of its 
diseovery, Barrantes says that, in 1(/22, it had but fifty Spanish families, and these 
were in a state of abaolute poverty. A report which the king ordered to be made 
about that time for parposes of taxation, states: “ In Costa Hica, no mines of any 
taetal are worked, no gold-washings, no indigo dultivation, no wuyar-millL The 
citizens cultivate obly maize and wheat; there is no money; the poverty is euch 
that the flour and biscuits which are not consumed are exchanged for necessary 

* 


Unuler these depressing conditions, the king, in 1634, named, an captain-genvral, 
Gregorio de Sandoval, of the Council of War of the States of Flanders. As lo 
reached Lis post from the Atlantic coast, ho noted the importance of having a better 
port than the then existing one at the mouth of the rivor Pacuare, and, therefore, 
in 1629, founded that of Matina, connecting it, by « mnule-track 102 miles long, 
with Cartago, His thort rile wos marked by a eonerous consideration of the 
natives, and by many messures that contribated to lift the province ont of its 
misery, From 1666 to the end of the century, both the Caribbean and Pacific 
coasts were ravaged by piratical expeditions. 

In 1718, Diego de ls Haya y Vernandex was named captain-general. The 
follawing year be reported to the king on the condition of Costa Rion, which he 
pronounend “ the poorest and most miserable of afl America. The current money is 
the cacao seed, there not being 6 sixpence of allver in the entire country. There is 
not an eatable sold In street or shop, Every family bas to mw and reap what it 
consumes or expenile during the year. Even the governor hus to do this or perish, 
Meanwhile, the inhabitants of the province are contentions, ohimerical, and turhu- 
tent, and among the whole of them thure aro not forty men of modium capacity.” 

Tn 1787, the governocship and military command were conferred om Toniis de 
Acosta; but, after ruling for twelve years, he wrote, “ There ia not in the entire 
monarchy # provinces so indigent ss thie; for some of the inhabitants aro clothed 
with the bark of trees, and other, that they may go to church, hire or borrow from 
their friends," ‘This may be said to have been the condition of the country when 
the rule of Spain ended. The fifty-eight governors who, since 1663, had followed 
the ill-fated Vasquez de Coronado had been little more than managers of a neglected 
farm, which scarcely yielded sufficient to enable its |abourers to eke out « miserable, 
half-starved existence. They had killed off or onalavod the indigenous population. 
Their poverty had preeladed the opening of roade or the clearing and cultivation of 
the lands, while the exactions of Spain, ati its barbarous politica! and fiseal polley, 
had amottered al} commercial expansion, In fnot, Costa Rica had, during over 
three centuries of Spanish domination, constantly retrograded, and when the 

retired from ft, he left {t less civilized than when he entered it in 1502, 

On September 15, 1821, Costa Rica jolned Nicaragua ins decree of fndupendence. 
On January 10, 1822, she proclaimed her union with the Itarbide Empire of 
Mexico under the “Plan of Igonla;" but in 1824 resumed her Independence, 
declared for a repablic, elected Juan Morn us president, and became one of the 
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* United Provinces of Central America.” This weak, unmanageable union was 
dissolved in 1838, Perhaps 2000 miles of railway and 5000 miles of telegraph Ine 
might give the cohesive strength required for such a confederacy, It foll in pieces 
for want of internal communications, like the old Colombian federation of New 
Granada, Venexuela, and Eoundor, ; 
Among the twonty-four presidente and dictators who have governed Costa Rica 
since 1824, several have been man of marked intelligence and devoted patriothun ; 
and, under their administration, the country has elowly emerged from ite former 
depression, until to-day it may be eald to be in 2 healthy political and commercial 
condition. Since its independence there have been but few stirring events to agitate 
the body politic. ‘The most important of which the nation boasts is the effleacious 
aid it gave to Nicaragua, in 1857, to crush the filibuster Walker, whose object was 
to add Nicaragua, as a slave stato, to the United States, and thus help onsure a 


party. 

The goveroment of Costa Rica is a Centralized Paternal Itepublic, The country 
has five political divisionsa—the provinces of San José, Alajnels, Heredia, Cartago, 
and Guanacaste, There are also two comarcas, or territories, one of which, 
Puntarenas, ie the coast-line of the Pucific from the Galf of Nicoya to Colombia; 
and the other, Limon, le the whole Caribbean const from Nicaragua to Colombia. 
In 142% the capital was traueferred from Cartago to San Josd, which is situated in 
® spacioux and beautiful valley on the Pacific slope, It has about twenty-five 
thousand inbabitanta. ‘The houses are generally low, of one story, with tile roofs. 
The streets are well tmacadamized, and the public buildings are #pacioun and 
ornatnental. Several well-kept parks add to its thrifty appearance, Altogether, it 
- {s one of the prettiest towns I have sem in Spanish Arerica. 

Costa Rica, at the date of ita indupendence, had a population not exceeding 
60,000, A census taken in 1892 gave it 243,205, and of these over 200,000 are 
accredited to the mountain districts, between i000 and 5000 feet above sea-level. 
The whole coast-line of Puntarenas had but 12,107; and the entire Caribbean 
coast, the Comarca of Limon, but 7424, There le « larger percentage of white 
blood than in any other Central American state ; Wut the poople appear to be ofa 
gloomy, ansocial disposition, and, as » general rule, the women look as if joy aud 
they had long ago parted company. I missed that buoyancy of character and 
genial manner which welcome the traveller la Mexico aod all the states of South 
Armorica, Why all this is so, 1 know not, for the people are thriving, industrioas, 
Abd pacific in disposition, while many of them are well educated and highly intelli- 
gent. ‘There ia also » peasant propristor class, consisting of hard-working. stunly 
farmers, who aro ownora of little arnas of cotfes plantations, or of carte and oxen 
engaged in internal trade. This class gives to the country most of ite political 
wtahility, Wealth is more generally diatributed than in any otber Spanish-American 
state, and the taxes are very light. These might readily be doubled without any 
hardehip.to the people. The mental, moral, and materia! advancement which Costa 
Rica hus made since it emerged from the baneful shadow of Spain ts remarkable, 
At that date the yearly income of the government was infinitesimally «mall. A 
poriod of thirty years passed bofore it reacheul, in 1851, $267,000, Twenty years later 
it was $1,075,000, A further twenty years swolled it to $5,625,000 currency. It 
ie still growing fast, and ja now about $0,500,000 yeurly, of aay £540,000, of which 
£185,000 aries from enstom dues ‘The imports are those customary to the Spaniali- 
American states. Nothing worth mention is exported except coffee, bananas, and 
timber, ‘The former was fret planted in 1836. The annual average crop le now 
250,000 bags of 17 to the ton. It ia grown at au elevation of 8500 to 4000 feet. 
‘The original estates still produce, bat the trees are nearly worn out. ‘The tutal 
area of all the plantations is about 62,000 acres, 
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fn 1880, an experimental shipment of bananas was made to the New York 
markat. This year the shipments to New York and New Orleans, all from Port 
Limon, will probably exceed 1,500,000 bunches, of 3) to the ton, having » market 
value of from £250,000 to £400,000. ‘The frutt te the largest and richest in flavour 
of any imported into the United States. Plants of the banana family grow in Costa 
Rica up to an evelation of 4/00 feet; but the upland product is inferior, and nove 
ate grown for exportation at an altitude above 1600 fest. Even here the frait is 
not so large and fall a» that grown at a height above the sea of 15 to 700 fest, 
within which limite aro produced almost, if not all, the bunches now exported. 
Tho beat landa for their cultivation are the river “ bottoms,” which are peterally 
overflowed sereral times during the rainy season, Here the plant ta irrigated by 
the floods, and it= uaeful life may be eounted at from twenty to thirty years, while 
on the high grounils it ls barely ten years. 

On the deep, black soil of the overfiowed lands, the growers count on a yearly 
yield of two hundred bunches to the acre, about seven tons of fruit, Excellent 
cacao was grown daring the Spanish occupation, but none is exported now. The 
production of it appears to have been neglected, during recent years, in favour of 
coffee. 

A large quantity of timber, principally cedar, ia exported from the shores of the 
Gulf of Nicoya and the coast of Guanacaste. ‘The Golfo Dulce in also rich in 
cabinet woods, snch as ebony, mahogany, and cadar, and many of the trees thorn 
are of enormous ize, but this district ls not worked. 

The foreign debt of Costa Rica represents a composition which the republic 
made with ite craditora, and amonnts to £2,000,000 of 5 per cent. bonds. The 
internal "floating debt" la now $742,871, or say £62,000, it having been redwood 
to this «mall amount since January 1, 1995, when the government again repudiated 
the interest on its foreign debt, In addition, the payment of certain locul annuities 
hiss been assumed by the government, which, espitalizod, represent $033,710, or 
say £53,200, 

The commercial statistic of the Secretaria de Hacienda are not kept in 
# manner to delight the student of finance. It is dificult to even approx}. 
mately wscertain the total value of the exports and importe during any period 


Tue Asoutyrxat Ixnanrraxta.—There are indications that Costa Rica wax once 
the debatable ground between the powerful Mexican finmigrant and the warlike 
Caribe of northern South America, The daring valour of the latter was alone 
tivalled on the western continent by that of the Froquois, the Sioux, and the 
Comanches, The Caribe wera lowland, river, and pomt people; » tall, muscalar, 
bopper-culoured race which, when the New World was discowured, occapied the 
eutire coast from the tnouth of the river Orinoou to that of the tiver Amazon, and 


by their war cances. These carried from twenty-five to one 
hundred men each, and were of sufficient ize to make long voyages Stich was 
the dan of these savages that thuy did not hesitate to attack, in the Boca del 
Drago, the ships of Nino and Garcia in 1400; and they were only repulsed by 
superiority of weapons, 
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The Caribe probably reachod Costa Rica indirectly by th ald of ihe north-bast 
trade winds and the equatorial current, ‘Tbe latter sets to the weet ality the 
coast of Guiana, about 30 miles from the uhore, with a velocity of 2 miles per 
hour, and finally strikes the Mesquito coast of Nicaragua and that of Honduras 
and Yucatan, Sach navigation, during certain months of the year, would be easy 
and natural for large canoes manned by these vikings of the west. Their return 
home would be ne less easy: & swift counter-current, having » width of 30 miles, 
runs south and east along the Mosquito, Costs Hics, and Panatia conste ax far as 
Portobello in Colombia, but grows a little unrrower as it nears this point—from 
which, however, @ current also sets eastward. along the shores of Colombia avd 
Venezuela as far as Guiana. Thus it is apparent that facile navigation was offered 
to the Caribse—for war or for commercial purposes—between the entire north of 
South America and Central Americs, and even all the countries bordering on the 
Gulf of Mexico. To those who seek to determine what communication existed 
between the South and North American races in pre-historic times, I suggest the 
route have indicated. It accounts for the presence of the Caribs on the southern 
shores of Cubs, the ports of which they probably used for rest and recuperation 
during their voyages. 

The Carib, being of the lowlands, would paturally never settle among the 
mountains. Were I engaged in ethnological research, I whould never look for 
traces of bim at any point 1000 feet above the sea. Along all 
const districta of Yucatan, Honduras, Nicaragua, Costa Ries, and 

the province of Panama, the Ouriti baa loft traces of 
Herhaps of his conquest and settlement of extensive aress of those conntries; and 
Codazzi tells us that the Chocoamas Indians, who populated the littoral on the 
Pacific side of the isthmus of Panama, spoke Cueva—a mixture of Carib and 
Chocoama, Columbus found that the tribes between Cbiriqul and Pwitobello 


its original type. The ethnology of the New World has been greatly confounded 
sod entangled by the habit, in which ancient and modern explorers have indulged, 
of designating as tribes what are merely genfes that have a constant tendeucy to 
disintegrate. Prior to itn discovery, Costa Hica was completely forested—a dunse 
jungle, offering no plains or prairies except, perhaps, amall areas in Guanacaste in 
the horth-west, and it may be w little open land on the upper slopes of soine of 
ite voleanoes.* Consequently ite inhabitants must have occupied a status but 
Uttlo above that of savagery, Pussibly ater the Mexican conquest they may havo 
been tanght 10 improve their condition by the cultivation of maize, beans, the 
equash, cacao, and cotton, but to a very small extent; for their rude Implements 
ware ill-suited to clearing and keeping down the growth of a tropical forest. Even 


support, M48 maximum, four inhabitants te the square mile; acd even this «mall 
number I believe to. be greater than ever existed in the vast forest-coverad valley 


* Thin remarkable that the iniobitants of yoleamle countries aro font of ervmling 
around the slopes of ita voloanoes It is probally due to the fertillaing qualities of 
Voleanié ash, The helt of population acound the slope of Mount Etua is eaid to be 
denser than in any other agricultural district of Sicily. 

No, I—Joxy, 1897.] @ 
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of the river Amazon. Their controt over food could not have been greatly superior 
to that of the other animmls that shared the country with them, and, in some 
cases, inferior. If, ab rare intervals, they were able to till some open spot, It 
could only have been of perhaps sufficient area to sustain a gens, perhaps a phrutry, 
but never a tribe. ‘Therefore, it was natural that Costa Rica should be occupied 
by genfes ; and if, on the north, the Mexicans, or on the south, the Indians from 
Columbia, overran parts of the evuntry, they must, in the difficulty of communi- 
estions, and the endless warfare with Nature for existence, have nitimately split 
into fragments, losing in great part their common language, and mingling it 
with that of the gens whom they conquered, and whose language was better suited 
to the requirements of the locality. 

Te is evident that an off-shoot of the highland Mexican race pressed south and 
east from Chiapas, Mexico, into and through the long strip of the Pacific coast 
occupied by the Chorotegas or Mangues ; followed the Pacific slope of the Cordilleras 
and the narrow space between Lake Nicaragua and the ocean; penetrated into 
north-western Costa Rios; settled, and helped the Mangues develop « considerable 
civilization, in the district of Guauncaste and Nicoya; and, in part, subsiued all the 
rhvuntain-lands lying north and west of the valley of the river Reventazou. Push- 
ing their outposts through the extremely thinly populated districts to the south 
and south-east of this valley, even aa far as the preasnt eastern Limit of Costa Rica, 
they doubtless met the Indians from Columbia who sought control of the mountain 
districts in the neighbourhood of Panama; but wheasver Mexicsn or Colombian 
Indian entered the Atlantic Jowland belt, he probably met the Curib, and it le eay 
to beliove that the latter Jeft thum little peace. 

The Mesicans have left abundant traces of their language in Costa Rica, eape- 
einlly throughuut its northern half. Many Mexican words are now in commen use 
there, incorporated with the Spanish tonguo, notably the names of numerous plants, 
animals, and geographical localities. A cachque, Intolin, conversed in the Mexican 
nena ants tO ee 

y- 

For the purpose of tracing the migrations of man, is it wiser to trust to languages 
or to racial characteristics, mental and physical? How many centuries would it 
require to alter the almond-shaped eye of the Chinaman, the eagle face of the North 
American snvage, the tiger Jook of the Apache, to replace the Quichua mouth by 
that of the Caucasian, to change the brutal face of the Huciche and Puelche, or the 
peculiar proportions of the leg of the Aymara? * 

With much erudition, Jusu F. Ferraz, recently chief of the Bureau of Statistics 
of Costs Rira, has gone into the quention of the population of that country at the 
date of the Spanish conquest. He notes that the conquistadores, to magnify their 
deeds, sweliod the number of aborigines to 60,000; but i appears that the 
Adelantado, Parifan de Rivera, made an elaborate, detailed estimate of them in 
1569, which resulted in « total of 26,500. No doubt that, prior to that date, many 
of them had been killed during the period of their pious “pacification.” ML. de 
Peralta, who has made a profound study of the history af Costa Rica, having at his 
disposal the colonial archives of Spain, esys, “ The N&buas (Aztecs) and Mangues 
(Chorotegas), Gtietares, Visitas, Térrabas, Changuenes, Guaymics, Quepos, Cotos, 
atd Borueas were the principal people who occupied the territory of Costa Rica at 


© ‘The thigh-bone uf the Aymark Indian, mensured from the trochantor major to Ge 
Knae-jolnt, ie much shorter than the tibia, being quite the reverse of the Eurvpaxn or 
the African, or of any other rave yet demribed, Fite David Forbes om the ' Aymaré 
Indian.* 
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the time of the conquest. The Néhuas and Mangues proceeded from the north, at 
loaat the N&huas; and if the Maogues did not go from: Chispas, it is necessary to 
admit that, from the Gulf of Nicoya to the margins of Lake Nicaragua and 
Managua, they extended to the suth of Mexico, where, up to a fow years ago, their 
lavyuago was spoken at Acala.” 'The Mangues, or Chorotegue, at the time of the 
Mexican invasion, occupied the peninsnla of Nicoys and al! the lands surrounding 
the gulf of that name. They were then, no doubt, the most powerful and advanced 
people in Costa Rica, and carried some of the arts, such us pottery, sculpture, 
woaving, and tilling the ground, to greater perfection than any other of its poople 
occupying the territory between theirs and that of the Chibcas on the tableland of 
Colombia, In their graves are found gold ornaments and specimens of the ceramic 
art, ehowing taste in design superior to any that the present olvilized Costa Rican 
Indian can now manufacture, These graves also contain beautiful specimens of 
obsidian, greenstone, and even finely wrought jade tools and jade ornamente— 
knives, axes, arrowheads, armlets, rings, snd a multitude of stone seats, idola, ete, 
They appear to have worked gold extensively, applying it to.the manufactare af 
jewellery, Where they obtained the jae has not been asertained ; but no doubt 
among the numerous implements and ornaments I have seen, and which were 
taken from the graves in Nicoya, many are true and beautifial specimens of green 
jade, ‘The Gitetares made their homes on the slopes of Turialba, Iraad, and Barbs, 
to the south-east of the Mexicans and Chorotegas, and, in « less degree, they shared 
in the skill and advancement of the latter; but their pottery was inferior in artistic 
merit and quality of material and workmanship, jadging from collections of it 
which T have seen. Peralta says, “The Nahuss and Mangues of the region of 
Nicoya have completely disappeared, sithoagh the first still eurvive in Mexico, and 
the lust yet retain now and then » descendant in Massya (Nicaragua) and in 
Acalé (Citiapas). 

“Of the Nahuns (Aztecs) it is not necessary to say that they have left notable 
monuments of their materia! civilization, of thelr scientific sttainnents, and a 
language that eetved as the instrument of a cultivated and thoughtful race,” 

About 15 miles east of Guapiles, I visited’ “La Mercedes" estate belonging to 
Mr. Keith. Here I rode a short distance into the forest to look at some Indian 
graves and mounds. They are numervos and largo; rome of 
100 feet long, 76 feet wide, and 25 feet high. They appeared to be filled with 
broken statues of men, women, unimals, aod other objects aculptured from volcanic 
rock, We cut the weeds and exposed an Immense statue which must have been. 
10 feet high, probably a god or a chief. He had « rope around his left shoulder. 
It hung down under hie right arm, and a 


it Indicates that there must have been a considerable 
population there at some remote period of time, Jt le said that the Roman 
Catholic missionaries obliged the Indiana to break their imagos; but this eaunot 


Possibly, many of the figures we cousider as viclently mutilated were cut from 
fragmenta of voleanic rock or boulders of sufficiont size to permit the carving of 
only a part of the object it was desired to represent, 
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Tt tw almost, if not quite, impossible to find the bones or skull of an aboriginal 
in the ancient barial-places of any part of Costa Rica. To fact, 3 race may have 
existed thery in very recent times, and yet all traces of it have disappeared. Nor 
ean one marvel at this ae he watches nature disposing of the dédris of her tropical 
wotkahop; for once death seizes man, brate, tree, or plant, she sete her forces into 
action with frightful vigoar to decompose the object into its natural gasea The 
encoftined hones of a man, buried in the ground, may last at the moat three to 
four yours ; a fallen tree ts reduced to powder by millions of insects, aided by wun, 
rain, and chemical action, Were nature less active in the annihilation of whatever 
falla in the race, death would stnother her efforts, and life would cease to take the 
Jead, Won to the wretched brute that falls ill by the wayside! At tho frat 
magger, 4 shadow appears in the sky, and then valture follows vulture— 


* First a shudow, then a worrow, 
Till tho air is dark with angaish.” 


Thess scavengers form « ting around him, and wait with interminable patience 
for hin eyes to grow dim; then, pouncing on hie head, they pick them out. The 
poor, blinded brute falls, and within twenty-four bours his bones alone mark the 
scone of the tragedy. 

It may be that, in Central America, during the last hundred thousand yeara 
many races of men have gone down in the #truggls against these tireless tropical 
forces, which, in turn, we challenge, but, now, equipped with all the appliances of 
recent civilization. 
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By W. L. SCLATER, MA. F.Z.5,, Director of the South African Museum. 
No. Vil—Tne Patmancrio Reoty, 
Secr, 1—Borxoaniea oy tue Pateancrio Reatos. 


Tum, the last of the six great Regions, consists, as its name implica, of the whole 
northern part af the Old World, Its boundaries have already been defined in 
previous articles dealing with the Ethiopian and Oriental Reglany, these being the 
only regions with whieh it marclies. Speaking generally, it may be eald to consist of 
the whole of Earope, the northern border of Africa, and Asin north of the Himalayas. 
Its southern, boundary in Africs was taken, in tho article on Ethiopia, aa the Tropie 
of Cancer; this, af course, is 4 purely arbitrary line, and tuns through the centre of 
the Sabara Desert. Tt would, perhaps, be more accurate to put in its place the 
northern edge of the Sakura ae the limit, and to include ull the desert country both 
of Africa und Arabia in the Ethiopiab Region, 

The question of Egypt is a difficult one, as its fauna undoubtedly contains a 
mixture of Soria characteristic of both the Palmarctic and Ethiopian Regions; of 
the whole, however, Egypt, up to the First Cataract, is best included in the Pale- 
aretle Region, 

In regan to the boundary-line between the Palmarotic and Oriental Regions, 
there can be no doubt that at the higher elevations of the Himalayas a true 
Palmarctic fauna is met with. Eastwani of Sikkim, however, as has already beet 
shown, it Is very difficult to draw a definite line, chielly in consequence of our 


* Continued from yol. tx p. 76. Map, p. 128, 
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defective knowledge; but the boundary already adopted in the case of the Oriental 
Region seems, on the whole, to be a suitable one—namely, that of the northern. 
of the Yang-tee-Kiang—thus leaving Muping and the district of 
Eastern Tibet explored by the French missionary, Pare David, within the cunfines 
of the Palmarctic Region. 
‘There are only two important groups of islands connected with this Region; 
these are the British Islas in the West, and the Japanese islands in the East, The 
faunas of both these insular groups are of the true * continental-island” type, and 
differ very slightly from that uf the neighbouring mainland, ‘This is more especially 
the caso with the British Isles, where we find among the nmmmale no pecaliaritics: 
worthy of mention, with tho exception, perhaps, of wm recently discriminated atoat 
(Mustela hiternica), sald to occur only in Ireland, 


Sect. 2,—Gexena. View or vax Mammat-Facsa or Tar Paumancrio Reams. 

The Palearctic Region, although covering « larger area than avy of the other 
Regions, comes only fourth as regards the namber, both of species and genera, of 
mammals represented in it, being surpassed in this respect by the Neotropical, 
Ethiopian, ard Oriental Regions. ‘The total number of each geners is. 103, out 
of which 25 are abeolutely coufined within its limits, while 4 others are highly 
chanwteristic of it, though they Just cross its frontiers. The remainder, 7 in 
number, ate moatly widely spread, When these figures have been reduced to 
percentages, it will be foond that only 24 per cent. of the gunera are endemic, 
which ia considerably less than in any other of the Regions hitherto treated of, 

Reviewing the fauna in detail, we find that of the nine terrestrial orders, six 
only are represented in the Palwarctic Region, the odentates, marsupials, aud 
movotremes being completely absent. Among the ungulates, of which a oon- 
siderable number of forme ate found within the Palearctic sphere, there is a fair 
percentage of peculiarities. ‘The Bactrian or two-humped camel is known to exist 
still In a wild state only in certain districts of Central Asia, wlille the Arabian or 
ané-humped camel has never yot boen met with ina traly wild condition, so that 
the genus Cimelue may be considered as trily Palearctic, Two other endemic 
gonera belonging to the deer family (Cervide) are Moschus, the musk-deer, a small 
hornless deer found only in the higher mountain raagea of Central Asia; and 
Capreolus, the roe-deer, fairly well spread over the whole oxtent of the Region. 

Among the Bowide, Saiga, an antelope found oo the steppes of Russia and 
Weitern Asis, Pantholopa, another antelope of the Central-Asiatic moantalina, and 
Rupicapra, the chamois of the European mountain ranges, are confined to this 
Region ; while the wild goats and sheep have by far their fullest developurent hero, 
although they have spread in out or two cases Into the neighbouring Regians. of 
the rodents, the two most characteristic Palearctic families are the dormice 
(AMyoxiidce) and the jerbous (Dipodide). Of the former family two genera, and 
of the latter four, are all confined to this Region. There are also two very peculiar 
genera of Carnivcra met with in this Region. Oue of these (Afluropws) ix ao curious 
besr-like creature of a white colour, with the ears, shoulders, limbs, and rings round 
the eyes black, which has only hitherto been obtained in the high mountains of 
Eastern Tibet. The other genus, lurus, sometimes calied the panda, js alto 
found in the same district, but extends southwards into Yannan, Remmins of a 
closely allied spicles of thie genus have lately been found in the Plisoene deposits 
of Evglind. This snimal ts usually placed ie the otherwite strictly New World 
family Procyonide, which embraces the racoone and their allie, The only other 
carnivorous onus not represented beyond the limits of the Palamrctic Region |e 
Meles, containing the familiar badger and other rpecies. 
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The Insectivora are found in considerable wambers in this Region, three genera 
of shrowy anil throe of moles being restricted to it. Among these are the little 
water-shrews (Crosopus) found in England, and thenes throughout the Palmaretic 
Region as far a» the Altai mountains, Crosopus is distinguished by having fringes 
of stiff hairs along tho sides of its foct and tail, which are doubtless of great 
assistance to it in ewimming. Another shrew, Neefogale, found anly in Tibet, is 
still better provided for an aquatle existence, as It ha» webs between the toes of 
both fore and hind limba The roost remarkable endemic representative of the 
famnily of moles in the Palmarctic Region is the desman, Myogale, of which there aro 
two apetios, oo found in the Pyrenees, and the other in the streams and Iakes of 
South-Eastern Ruseia. ‘The external appearance of these animal, however, resembles 
touch more that of a shrew than that of a mole. 

that tho whole of thie Region lies within the temperate zone, the 


ef two goners, Macacus and Semnopithecus, which aro both abundant in the 
Oriental Region. To the former of these belongs the well-known Barbary ape 
(Meoscus inant), which inhabits the rock of Gibraltar and the Barbary states of 
Northern Africs, as well ae several npecies of Eastern Asia, Ono of them (Af 
feheliensis) ie enabled by ita thickened far to endure the extremely severe 
climate of the mountains north of Peking, snd is probably the most northern 
monkuy now living. 


Stor. 2—Scaprvision or tax Panzancrie Reows syto Scammers. 


The pubdivisions of the Palearctle Region recomnized by Wallace were four in 
number; there art—First, the Nuropean Subregion, which includes Europe north of 
the Alps and the continuing mountain ranges that form the beckbone of the 
continent; secondly, the Mediternaneta Subregion, which coosiats of the remainder 
of Earope, Northern Afrins, and Western Asis as far as the borders of the Oriental 
Region; thirdly, the Siberiim Subregion, which includes not only the country 
from which it takes ite name, but alpo the whole of the dosert region of Central 
Asis, and reachor a9 far south aa the Himalayas; fourth and last, the Manchurian 
Sabreyion, containing the greater part of China proper and Manchuria together 
with Japan. 

These subregions, however, do not appear to represent the true faunal divisions 
of the Palmarctic Subregion quite adequately. In tho first place, there seems to be 
@ fairly contitnons snd unchanging fauua extending from the west of Europe all 
actose Siberia and embracing the northern ialand (at any rate) of Japan. This 
wide area'ia etill, to a great extent, covered with forest, and was, no doubt, entirely 
wo beset until within comparatively recent times. 

Again, Wallace's arrangement divides between two subregions the vast extent 
Of desert country that reaches from the Sahara throogh Egypt, Arahis, Persia, and 
Turkestan to Mompotin, which ales appears to contain a fairly homogeneous fauna. 
Wallace's Manchurian Subregion, on the other hand, seems to bo well established, 
ani to ‘be tho most distinctive of all hin eubregions. In addition to this, the 
extreme northern parts of the Old World beyond the limit of arboreal vegetation 
may be taken, together with the corresponding portion of the New World, to form 
another subregion in which, bowover, the mammalian fauna in extremely limited, 
ao four subregions in the Palmarctic Reginn ss 

ee 

1. Tho Ponaretie Subrigion, comprising the extreme northern part of 
Scandinavia, Brsela, and Siberia sa far ax Berings Strait, the southern boundary 
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of which fs the northern Hmit of trees, corresponding, though by 5d means 
accurately, with the Arctic Circle. This part of the Oid World, together with the 
most northern part of the New World, will form ane subregion. 

2 The Europasian Subregion, coutalning the whole of Barope, with the 


pe 

vane und south of whe Arctic Subregion ax far os Kamtchatks in the north ant 
Northern Manchuria in the south, together with the inland of Saghallen, and 
perhaps, too, the Jnpaneso island of Yezo. In this subregion must aleo be included 
‘Asin-Minor, the Caucasus, and the Elburz mountains. ; 

3. The Eremian Subregion, including the north of Africa, Northern Arabla, 
tho grester part of Persia and Afghanistan, and the. great desert of Central Axia, 
extending from the ateppes of Southern Rasia as far as Manchuria, 

4. The Manchurian Subregion, embracing the greater part of China proper, 
Southern Manchuris, and Japan, and extending westward to Western Tibet and 
the top of the southern slopes of the Himalayas. 

The boundaries of these eabregions will be est understood by referring to the 
acoompanying map, in which they ate approximately delinested ; but it mmit be 
always understood that it's quite impossible ln most cases to draw a hard and fast 
line as the boundary between two adjacent Regions on land. 


Seor, 4.—Tar Paxancric Sumeraiox. 

The Panarctic Subregion, a» already defined, includes the most uortherly parte 
of the Old World beyonil the Timits of arboreal vegetation, and aloug with i) may 
here be considered the corresponding part of the New Work. 

This subregion ie 2 land of transition, and coutaine a fatina virtually inter- 
mediate between that of the Old and New Worlds. This fauna, as would indeed 
be naturally expected, owing te the extreme severity of the climate, is, #0 far as 
the matnmals are concerned, an exceedingly scanty one. We find, however, that 
it is of very uniform character, nearly all the mammals which belong to it ranging 
throughout ite entire extent with bat alight specific divergenore, if any. 

The more i of the Pavaretic maromals are, first pf all, two genera of 
duet (Itonpifor an Alert) coutaluing the reindoer and elk, which are usually regarded 
Oo identical with the cariboo and moose of the New World; and Ovilus, containing 
the muak-ox, which has recently benomo. extinct in the Old World, though still to be 
found over n great part of the New World portion of the subregion. ‘The lemmings 
(Myodes) and the Arctic hare (Lams pariabilia) both range throughout this eub- 
region; and this is also the case with the Arctic fux (Canis lagopus), the white 
bear (Ureus marifimus), the ermine (Putorias erminens), and the. gintton (Glo 
lusees), all of which sre common to the northern regione of both bemispheres. All 
the above-mentionsl aniinals have their sonthorly limit ‘not far south of the 
boundary of the subregion, except in kuch cases os where igh mountain ranges 
have afforded them means of «xpausion southwards. 

Tho mammalian fauna of this subregion ix 90 scatity that it ecems hardis worth 
while todtav trp a special table of the geners that form 't. "Tlie principal genera bave 
deen already nation! as belonging to the ungulates, rodents, snd carnivores, which sos 
in fact, alsoost the only orders of terrestrial mammals represented In this anbragion. 


Secr, 6 —Tue Evnorastax Scanmiox. 

The Ewropasion Subregion voutnine the great temperate forevt-area of the 
Northern Hemisphere, Is ite western part, at any rate, this hes been considerably 
modified by the hand of man, bat in prinmval times the forests probably extended 
almost without bresk-from the Hay of Biscay to Kamtchatka- 
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The Euroymian fauna is not very rich; it comprises fifty-seven geners, of 
which four only are restricted to its boundaries, The eodomic forms among the 
Ungulata ore, Capreolus, containing the roe-deer, a single species of which ts found 
throughout the whole extent of the Region; and Rupicapra, the chatnsis, found only 
in the Pyrenees, Alps, Carpathians; and Caucasus. ‘The single endemic rodent is the 
familar dormotine (Muscardinus), which is apparently confined to Europe. On 
the other haod, the ttle water-shrew (Cromopus) extends from England to the 
Altai mountains. 

‘There area considerable number of genera common to the Europasian Sub- 
region and the Nearctic Region, With the exception, however, of two, the elk and 
the reindeer, these have mostly spread also into the other Palearctic Subrogions: 
Ou the whole the fauna of this subregion has little individuality, and calls for very 
few remarks a5 to its distinctness, 

Appanded ia a list of the genera drawn up in the same manner as in the previous 
tables, 





Endemio 4, as 








Skcr, 6.—Toe Enemtan Scuexawy, 


The Eremian or Desert Subregion of the Palwanttic Regiin contains repre- 
sentatives of a larger number of genera than the Europasisn, and a higher per- 
centage of endemic forms, although even hero we do not find so much individual 
charactor ax in some of the subregions previously treated of. A consiilerable number 
“of the genera are common to this and the Ethiopian Region, which le, perbays, nut to 
be wondered at, considering the long Iand-boundary which rune between them. 

Among the ungulates only one genus is confined to thir Region—the came? 
(Owmelus), whieh ts now found wild enly in certain desert tracty of Central Asia, 
being cleewhore known only in a domesticated conditivn. But remains of animals 
of this genus hare been found in comparatively recent beds both in Tndia and Algeria, 
Except for this, other indications seem to point to the fact that the camels must 
have had their origin ia the New World, whene they are how reprosented only by 
the lamas, Bat remains of soveral allied genera of Cxmetidie have been met with 
in the Tertiary beds of North America, where, however, they have been long extinet. 
Pubalis, which containe the antelopes nmally known a# “ hartebeestes,"” and 
Hiyraz (the conies or dassies) are common to this subregion snd to the Ethiopian 
Regios. Among the rodents no less than five genera are confined to the subregion, 
the moat remarkable of these being, perhaps, the jorboas, or kangaroo-rate, as they 
are called, from having their hind legs elougated for jumping parposes. The four 
known genera of jerboas, which contain a large sumber of species, are not found 
onteide the limits of this subregion. A fifth endemic genus of rodents in Etlobive, 
which is thoroughly adapted tos subterranean life, having very short fimbe and tall, 
and rudimentary external ears. The only two known «pecies of this genus aro 
restricted to the Eremlan Subregion. 
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The Eremian Carnivora, as is usually the case with this group, aro mostly 
widespread, and this Is alao the esse with the bats, The Insectivora ore pot very 
humerous, but obe genus I peculiar to the subregion ; thisis Diplomexodon, a little 
ahrew-like animal of terrestrial habits found in the Kirghis steppes. Another genus, 
Macroscelides (the clephant-shrew), thongh typically Ethiopian, has une species that 
extends into this subregion iu Algeria aud Tunis. ; 

The monkeys are represented in the Eremian Subregion by one specioe only, 
the well-known Barbary ape (Macacus (nuns), which is found in Algeria, Moroece, 
and. Gibraltar, 

‘The genera that cccur in the Eremian Subregion are abown in the following 
table, which may be ¢compared with the corresponding table appended to, the 
Europasian Subregion :— 
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Secor, 7.—Tan Maxcnvnias Scnazsiox, 


The Manchurian Subregion bears a similar relation to the Oriental Region'ax 
the Desert Subregion doea to the Ethiopian Region, aod the number of gener of 
matumale tliat are common to It and the Oriental Region fs considerable. 

On the whole, too, this is the mest specialized of all the Pulmarctic sabregions ; 
six genera out of s total number of sixty belng endemic, and reveral others only 
just crossing ite borders. This subregion containe within its limits the highest 
tableland on the face of the globe, that of Tibet, tho xoology of which t# not se 
well known as it should be, owing to the persistent exclusion of European travellers 
from its limits, What knowledge we have of the Tibetan fauva relates chielly to 
the larger animals and among those are several very interesting and peculiar forme, 
Its, therefore, probable that wher more about this Region ls known, many novelties 
Will be discovered among the smaller animals as well. 

The ungulates of the Manchurian Subregion show na genera which are 
abvolutely ‘confined to it, Lut a curious little deer with short straight antlers 
(Elaphodws) \e bighly characteristio of it, although it extends Into the cutekiste of 
the Oriontal Region. Another peculiar genus is the Tibetan antelope (Pantholops), 
well known t6 Indian sportsmen, which i# found only at great heights on the 
Tiketan plateas, A third Manchurian genus, also of great interest, is the takin 
(Budoreas), a large bovine aninual with horut somewhat resembliag thove of the 
South African guts thie la also found only among the higher mountain ranges,” 
and is peokably confined to the subregion. 

Among the Manchurian rodents there aro tw genera peculiar Ono of these 
ts Enpetoncrus, a Oying aquterel, which, unlike all otbers of the same group, lives In 
a part of the worl practically devoid of forests, It is aa yet Known only from 
tho neighbourhood of Gilgit, in the extreme north-western part of the Indian Empire, 
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but doubtless has a wider range. The second endemic genus, Typhfumys, has been 
the reception of curious, almost blind mouse of Northern Chias, 
Among the Carnivora of the Manchurian Subregion the only genus of very 
apecial interoat is Aluropus, which bas alrendy been mentioned in the general. 
account of the Rezian. The Insectivura of the Manchurian Subregion are numerous, 
comprising as they de ten genera, of which three are endemic. These are all of 
them shtews, two of which, Chimarrogale and Neetogale, are aquatic forms with 
tooe, while the third, Axwrisrez, is almost certainly fossorial, All the 
Manchurian bute belong to fairly widespread forms, 
Finally, there are two genera of monkeys reprosented in the subregion, Macaces 
anil Semnopithecus, but these genera more strictly belong to the Oriental Region. 
Below is. table of the genera of the subregion, arranged as in the foregoing 
subregions, which shows what = considerable number of forms are comunon to this 
and the Oriental Region. 


Mascuretas Stmarcion, 
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Seer. 8.—Tur Pasy History oF tix Pataancrm Reows. 


Although tho palmontologioal history of Eorope, eo far ae it has been worked 
nity haw boen very thoroughly investigated, our kuowledgo of ite extinct mamnials, 
at any rate, ls not to be compared with that which has been acquired in the 
Nearctic Rogion. This is probably dug, to great extent, to the cousparative rarity 
on this side of the Atlantic of fresh-water lake deposits, the Investigation of which, 
in Notth America, haa produced most astonishing results, 

Paasing over the Meseaoig mammala, which throw very little light.on any of the 
problema involved In the present case, we find in the earliost Kocens beds scanty 
remains of « fauna containing hardly any members of the existing orders of 
Mammals. In thuit place is a series of forma closely rosembling one another in 
possessing five-tood and plantigrado extremities, furnished with neither hoofs nor 
claws, but with structures somewhat intermodiate between. the two, Neverthuleas, 
oven atnong these primitive mammals, it is possible to recognize the germs of the 
marked characters which at the present day separate the various orders. In. North. 
America, in beds of the corresponding age, a much more ample atook of remains of a. 
cimilar fans is met with. Later on, in the Upper Eooeno beds a much larger 
number of mammals appears, this fauns containing at lenst « hundred genera, most 
of them of largo size, whereas today the European mammal-fauns cansiate only of 
fifty-four genera, and of these more than half are of small sive. At this epoch 
slight distinctions butween the. European and American forma hegin t appear, 
showing that even at these early times there was a commencing separation between 
the two croat continents. In the earllor part of the Miccens age, so far as we know, 
9 very great changes tike place, bat at the eml of Mivcene time we find in several 
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localities wonderful ‘ssdemblages of fossil mammals in great abundance and in an 
excellent state of preservation, which enable us to make » better comparison, 
Such localities have been discovered at Pikerm! in Greece, in the island of Samos 
in the igen sea, at Maragha in Persia, and, perhaps the most Lmportant of all 
of them, in the Sivallk hills at the southern base of the Himalayas. 

This fauna bears « close resemblance to that of the Ethiopian Region in its 
present state, especially as regards the presence of giraffes, guzelles, and other 
North of the Alps this fauna, although representid, ie not nearly so 
rich, many of the antelopes and giraffes being sbsont and being replaced by 
various forms of deer (Cervide), which now commence to be very much. mors 
prominent. In the true Sivalik fauna of Todia there sre 4 good many types, which 
have never yot been found in Europe; such, for instance, as the camels, which aro 
specially characteristic of the Americnn Tertiary strata, Furthermore, there aro 
found, in the American formations of this age,» large number of forms, ach ss Bos, 
Equus, Hippopotamus, aud Urews, which do not appear at all in Europe until. the 
later Pliocene times. 

When the Pliocene times arrive, we begin to find a proponderating number of 


thw northern part of the globe. 

Finally, during the Glacial period the fauna aseumed nearly its present form, 
containing large numbere of species that still wurvive, At this epoch, too, a con- 
nection appears to have bezn formed botween the Old aod New Worlds in the 
neighbourhood of Berings Strait, by means of which an interchange of animals 
took plaice, and resnlted in occasioning the similarity which forms *o marked # 
feataro on a comparison of the Nearctic and Palmarctic faunas. ; 

It is this similarity that has caused certain writers on geographical distribution 
to unite the Palmsretic and Nearctic Regions into one, whereas, as a matter of fact, 
palwontological evidence seems to show that, out of all the four Regions embraced 
under. the tern “ Arctogeea," the North American or Neazctic Region was the firet 
to bo separated from the main mass, and that the similarity is a comparatively 
trodern element in the character of the two fiunas. 





ADDRESS TO HER MAJESTY THE QUEEN. 


‘Tnx following wddress from the Society was forwariled last week to the 
Home Secretary for presentation to the Queen on the auspicious occasion 
of the completion of sixty years of Her Majesty's reign >— 


TO HER MOST EXCELLENT MAJESTY THE QUEEN-EMPRESS. 


The Hamble Addrees of the Provident and Comncil of the 
Royal Geographical Society. 
Mosr Gractovs Sovenzix, 


We, Your Majesty's dutiful and loyal subjects, the President and 
Conneil of the Royal Geographical Society, beg leave, most respectfully, 
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to offer, in the name of the Society, our sincere congratulations 
on the completion of the Sixtieth Year of Your Majesty’s happy and 
glorious reign. 

Sixty years ago, on the oceasion of Your Majesty's accession, our 

» offered Your Majesty a humble address, thanking you for 

your gracious condescension and munificence in granting the Society 
the honour of Your Royal Patronage, and in bestowing upon the Society 
& Royal Premium for the encouragement of geographical science and 
discovery. 
Your Majesty has been graciously pleased to continue these marks of 
your Royal favour throughout your long reign, much to the advantage 
of the Society and to the advancement of the important subject with 
which it is its function to deal. The most distingn ished explorers and 
geographers at home and abroad during that long period have been the 
recipients of the Modal which Your Majesty's lib erality enables tho 
Society to award each year, 

In the humble address offered by the Soolsty sixty years ago it was 
predicted that the reign of Your Majesty, like that of your great pre- 
decessor Queen Elizabeth, would be famed for ite glory and prosperity, 
and for the promotion of geographical knowledge. This prediction has 
been amply fulfilled, for during Your Majesty's reign, all the unknown 
lands of tho earth have been opened up, the depths of the ocean have 
been explored, both poles have been closely approached, and that to a 
large extent by Kritish enterprise. 

Through this means, not only has knowledge been greatly advanced, 
but humanity has been materially benefited, civilization spread over the 
globe, and the glory of the great Empire over which Your Majesty 
reigns, enhanced in a degree never before equalled. 

That Your Majesty may still be long «pared to reign over this great 
Empire is the earnest wish and ardent prayer of Your Majesty's loyal 
and devoted servants and subjects, the President, Council, and Fellows 
of the Royal Geographical Society. 

(Signed) Crxmests R. Manxuam, 


President. 
June 21, 1897, 
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Return of Dr. Syen Hedin to Europe—aAftor an absence of nearly four 
years, during which kis routes have coyered Asia from end to end, Dr. Svan Hedin 
has returned to Sweden, bringing with him voluminous records of observations on 
the geography, geology, meteorology, orographical features and languages of the ex- 
tensive regions traversed by him. Even beforo this last series of journeys, Dr, Srun 
Hedin was well known to geographers for his journeys in Persia and ascent of the 
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peak of Demavend, and he has since extended his operations throughout the whole 
of Central Asia, including Russian Turkistan, the Pamirs, Chinese Turkistan, and, 
last of all, Tibet and Mongolia. He has already communicated to us the results of 
some of his journeys, accounts of which have appeared in our pages, and we hope 
to weleome kin aniong tus In person at a meeting of the autumn session, when he 
has promised to read s paper ou the general results of his journeys. Dr, Hedin is 
at present engayed in writing a popular account of his travels, after the issue of 
which he will devote bimself to working up tho vast mass of scientific material, 
which will he published separately. Ho is to receive the gold medal of the Russian 
Geographical Society early in the autumn. 

Lake Urmia —The titular Archbishop of Philippopolis, the head of the French 
missionaries at Urmis, senda to the Missions Catholiques of June 11 (vol, 24, p, 
278) a short note on the state of the great salt lake of Urmia. Ho states that the 
inhabitants of the country bordering on the lake are becoming very anxious on 
account of the steady rise in ite Jevel which has been going on for the last five 
years, The plains of Urmia ou the west, Salmas on the north-west, Maraga on the 
cast, and Suldus are being encroached upon. The villages have in some instances 
been submerged, and meadows, fertile fields, vineyards, and gardens, formerly from 
nix to elght hours’ walk from tho lake, have been converted into marshes by the 
gradual Infiltration of water, which rises from the ground in many places whore 
springs wore formerly unknown. The village of Aftuan, near Khosrova, in the 
plain of Saimas, has disappeared, and Balean, in the plain of Urmia, where formerly 
wells 30 feet deep were required to rench water, is now saturated to the surface 
of the soll, and all cellars and excavations have beconte pools, 

Hydrographical to the Ob and Yenisei—After having 
explored, during the two previous years, 1804 and 1895, the lower Yenisel and its 
bay, as well as the bay of the Ob and one of the branches of the river, the Great 
Ob, the steamer, Lieutenant Ovteyn, and its sailing barge, Lieutenant Skaratof, 
wintered at Tobdlek. They loft it on June 16, 1894, and went down the Ob, the 
mentors of the expedition making astronomical determinations, and correcting the 
inap of the river, It appeared that there ia a number of shoals along the left bank, 
while along the right bank the river is free of them. ‘The branch which is known 
44 the Little Ob was explored next, the.other branches. being too shallow and thus 
offering no interest for navigation. The bar was carefully mapped, and it appeared 
Vhut only cluss to the right bank is there s pasesge 12 feet deep, whiln along the 
left bank the maximum depth was only 9 feet. Consequently, the oxpedition 
directed ite attention towands the discovery of some bay which would be sufficiently 
protected for big steamers being unloaded there before crossing the bar, Such a 
found at last, and was named Nakhuka. I is situated 20 miles to the 
Cape Yamsalo; it \é sufficiently protected from the east winds, and can 

ips having a draught of 17 feet, ‘The mapping of the Ob bay was com- 
next, and it became apparent that the left bank, which was mapped in this 
had undergone but alight modifications, while the eastern coast, whieh 
ie the lant century, requires many changes. From the Ob the ex- 
proceeded, wid the Kara sea, to Arkhangelsk. The island Byelyl, so far aa 
could be ascertained in fogey weather, is marked pretty correctly oo the map, In 
the Kara ses the two vessels experienced a bad storm, and on issuing from the Yugor 
atralt, ou September 3, they met with ice. In the Yugor strait, two English 
steamery, which were waiting for Mr. Wiggins, were spoken to, the expedition 
supplying them with ita mape, On September 28 the expedition reached 
Arkhangelsk, bringing in most valuable hydrological, meteorological, astronomical, 
and pendulum observations, as well ax natural history collections. 


Hi 


Hil 
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Transbaikalian Geographical Society.—The Amur branch of the Russian 
Geigrayhical Sockty has formed, as ie known, 2 sub-branck in its Chita, or 
Transbaikalian wection. Thik branch, as we now learn, has prospered well. 
Many persons have responded to its appeal for books, etc, and a now building, with 
& botanical garden antexed to it) is now guing to be erected to receive the Ibmry 
and the museum, In 1996, the librury consisted already of 4005 volumes, and the 
museum was in pcsbession of 15,250 objecte—0310 in natural science, 1745 in 


the Nerchinek museum ; collections of rocks; a great number of objects relative to 
Buddhism (m gift of the Gusino-cxorsk hamdo-lama); and a highly valued collection 
of samples of gold, hoth in sands and in rocks, with @ geological collection—a gift 
ot A. FP. Heller, 

M. Bonin’s Journey in the Chinese Empire.—Although M. Bonin returned 
to France early in the year, « fall account of his journey does not appear to have 
‘been yet placed before the Purie Geographival Society. Nevertheless, the details 
given in the Comptes Rendus of that Society (pp. 71-75, 111-113) show that the 
northern pection of the ronte, between Ta-tsien-lu and Urga, haa, like the southern 
section between Tong-king and Ts-taien-lu (Journal, vol, vill. p.G15), been of much 
ftnterest from « geographical point af view, Between ‘I's-telen-lu and Lan<han, 
M. Bonin traversed the little-known countries an the Tibetan frontier of China, 
inhabited by the aboriginal tribes known to tho Chinese es Man-tze, and Intely 
dlaseribed to the Soclety by Mra. Bishop. A point of interest brought out by his 
journey ja the comparatively low-altituds (10,000 feet) of thu divide between the 
Yang-tee and Hoang-bo basine, From Lan-chau M, Boniu descended the 
(partly by water) as-far as the most northerly point of ite great bend, In the Ordos 
country, which bo crossed in order to visit the tomb of Jengis Khan. Ho is said to 
have crossed the Gobi to Urga sway from the main routes, and, returning eid Peking, 
Shanghai, and Hongkong, to have gained the distinction of being the first traveller 
to make the complete circuit of China. 

The Lyonese Commercial Mission to China—<Apart from the commercial 
objects of this mission (Journal, vol. vili. p. 246), a good deal of light seems to 
have been thrown by It on some of the Jee-known parts of Oentral and Western 
China. A short account of ite proceedings appears in Ans allen Wellicilen, 
1806-07, p. 850, and a‘more detailed description in the Thur di Monde After 
a journey in Tong-king,® the expedition provended. up the Hed river, 
and, dividing {ts forces, traversed the provinces of Yunnan, Kweichan, aud Se- 
ehuan, in yurious directions: The province of Yuunan js estimated t) have at 
preannt a population of twelve to thirteen millions, a number mmeh smaller than 
formerly. Mopresentatives of Chinese fires of Hongkong snd Canton were found at 
most of the places visited, wnii these two cities are ald to take 83 per cent, of 
the trade of Yunnan, while Tong-king gets at present only 10 per cent. With 
Improved navigation on the Rel river, the French consider that competition from 
the side of Barma would be bat little to be feared, and Lao-kai on the uppor Red 
river is thought to have a great fature before it, a3. place of exchange between 
‘Tong-king anil Yannan. 





* Hanol, is Tong-king, t¢ mid to have attained en enormous development within 
the last decade, wod to bo ty e fair way to rival Singapore, Colombo, or Shanghsl, 
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AFRICA. 

Anthropogeography of the Upper Nile Region.—An instructive stuly 
by M. E. do Martonno, which originally appeared as « series of articles in the 
Annales de Glographis (October, 1896, to January, 1897), bas lately been iseued 
separately in pamphlet form. It claims to be the first systematic attempt to show 
in detail, for the upper Nile countries, the intimate connection which exists 
between the physical geography of a region and the life of man upon it. Previons 
writers have been too apt, M. de Martonne thinks, to Jay stress an purely othno- 
logical facts, which, after all, are of less importance in determining the life of « 
people than the physical surroundings in which they are placed." Tho writer first 
gives a sketch of the physical geography of the region dealt with, showing next 
the effect which the facte noticed have had on the life of its inhabitants, and, lastly, 
elucidating difficult points by a consideration of ethnological facts. Each section 
serves ag an explanatory comment on one of the three maps with which the brochure 
is provides, Rainfall, M. de Martonne shows, is the most potent factor in determining 
the main types of plant life in the region in question. He draws the usual dis- 
tinetion between forest, purk-like country, savannah, and steppe, the marshy region 
of the lower Bahr el Ghazal, ete., forming an sdditional type of country: in the 
upper Nile region, A computison of the maps shows in » striking way the 
dependence on these distinctions, both of the density of population (generally 
greatest in the park-like country), and of the forms of life displayed by the peopl, 
as hunters, cultivators, herdsmen, and fishers respectively. Some obscure pointa, 


athnography especially that part which deals with the migrations of tribes, ahown 
on Map IIL. A point which is. not quite clearly explained by the suthor Is the 
reason (or the different mode of life of the Dinka and Bongo groups, both of which 
are Nilotic, and both inhabit a country mainly composed of savannahe. That the 
latter aro iron-workers ls, of course, explainol by the nature of the soil, but it is 
not equally evident why they are purely agriculturists, while the Dinks aro cattle- 
rearere. A somewhat kindred study, relating to the same region with parts of the 
upper Welle basin, appears in the Mitledungen of the Leipzig Geographical Associa 
tion (1896), from the pen of Dr, Cart Miller. It deals with the history of the 


tacts (among whick the writer includes the Zandé and Mangbattn), and the sub: 
jection by them of the farmer Banta populations, Dr, Mililer deals lew than 
M. de Martonne with the influence of geographical factors, and gives a considerable 
FImcé to the question of the political organization of the states. Whereas tho 
normal eondition of the original populations was ane in which the political unit 
was the village ruled by an independent chiof, the potitical rézime of the intruders 
is marked by thn presence of rulers whote influence extonds over a large area, and 
who belong te » recognized dynasty. Worrexponding to the lmportance of the 
ruler in the political system, ia that of his place of residence as the geographical 
centre of the state, the political ties becoming weaker in proportion to the distance 
from the same, while uninhabited bordor tracts form the outmost periphery of 
the separate unite, and bring about a marked political iuslarity. ‘This is especially 
to be seen in the Zande and Mangbatta territory, of which « map is given. 

+ M. de Préville’s work, noticed.in our pages towunts the end of 1895, reganils the 
subject from the mine polut of view as SL. dt Martonne, but, ae it treata of the whole 
continent, is necossrily leve detailed with regard to the region in question. 
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The Victoria Nyanza—Father Bruni, slready known to geographers for 
bis survey of the Sesas islam, in the Victoria Nyanzs, contributes to the April 
number of Peflermanna Mitteilungen a dort sketch of the various tribes inhabiting 
the southern ehores and istands of that lake, with which his numerous yoyages on 
its waters have made him familiar. Interesting detally are given of the customs 
and mode of life of the several tribes. The Baziba are met with all over the lake, 
carrying on a brisk trado of barter between varioun countries on ite shores. Like 
Dr. Taumann, Father Brard divides the peoples inhabiting the countries to the 


“south of the lake into three principal branches—the Wazinja in the southewest 


(closely allied to all the tribes on the west side of the lake as far as Unyoro), the 
Wanyamwezi (including the Wasukuma) in the south, und Bakerswe and their 
allied tribes in the south-east. Uxinja has of late years become depopulated, now 


‘containing only 150,000 inhabitants, confined to the lakeshore, One of the reasons 


assigned for this is the prevalence of polygamy, whilat the absence of the same 
custom ix giver as a reason for the large population of Usukuma, Father Brard 
does not despair of the civilization of the negro, though he acknowledges the many 
difficulties inthe way. A map accompanies the paper, one of its most noteworthy 
features being the large site of the islands of Lubondo and Maisome, which are 
made te occupy 4 large part of the ares of Emin Pasho gall, Father Brard noticus 
an unusually high rise of the lake in 1895, which seems to correspond with the 
recently recorded high levela of Taoganyika ani Nyasa (Journal, vol. ix. p. 326). 
The Sahara.—Dr. Fred. 5. Zaytoun, sometime medical officer uf the North- 
Went African Company, conteibutes a paper to the March number of the Seottial 
Geographical Mageine on Cape Juby, which again draws attention to the fact 
that the fow acraps added in recont years to our knowledge of the Sahara have gone 
to show that the area known ly that name is not the mere moving sund-waste moat 
were formerly content to suppose. The Sahara is not everywhere flat, and 
it is not entirely desert; mountain ranges croas it which ia places attain a height 
of 5000 feet above sea-level, and encloxe verdant valloys dotted with grovey of troes 
and supporting a large population. There accordingly remains a wide ficld for 
exploration, but the difficulties to be overcome are enormous,and we cannot expect 
rapid progress in a country where the native population in sy hopelessly hostile to 
aty Interference from outside. Dr. Zaytoun’s paper deals specially with the 
Western Sahara, stretching from the Ahaggar mountains and Adrar on the caat to 
the Atlantic, and from the Atlas down tothe Senegal. The region is divided into a 
number of independent diatricts, with-a total estimated population of about two 
millions, Cape Juby Iles almout directly opposite the Canary islands, and from jt 
the coast tronde north-weatward to the Wad Draa, the langest river of North-West 
Africa, and southward to Oape Bojador, A remarkable feature of the Cape Juby region 
i the extreme healthiness of ite climate, Thw north-north-east trade winds, which 
blow during eight months of the year, produce great uniformity of temperature, and 
the air is at the same time so dry that diseases, such as dysentery, intermittent and 
black-water fevers, common in hot and malarions districts, are entirely unknown. 


AMERICA. 


Mr. E. A. Fitz Gerald's Explorations in the Andes. —W iting from Puente 
del Ines, south-east of Aconcagua, May 3, Mr, Fitz Gerald reports satisfactory progters 
in hie moantain explorations in the Andes. From the trisogulation and Jevelling 
accomplished, he thinks that the altitudes hitherto given will have to be considerably 
reduced, He has come across some interesting glaciers and, he thinks, a new an: 
astive volcano to the south of Tapenmto, The latter peak ts certainly volvanic, 
asmauch pumice and volcanic stones were found on the summit and elsewhere, but 
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Aconcagua js not so. In fact, there stem no woleano near it. The survey of 
Aconcagua and surrounding valleys with theodolite, talemeter-gmdlent-lovel, ete, 
was completed, but some side valleys remmined to be examined, Mr, Pitz Gerald's 
party was auiforing much from cold and from the effects of bad water and the high 
altitudes combined with high winds. He hopey to bé in Loodon early in September. 

Area Basin of Lake Superior.—The National Geographical 
Magazine for April, 1897, gives tome recent measurements of conat-line anit area. 
"These are an follows >— 


Coastline on American side wae Bet cor nee B50 tnsilow 
= Canadian side eH a Si ase ORL 
‘Totateomadlibo =, entry USES 
Area of open-lake water-aurface 5. 0 ee tee BO AGS aquars miles, 
” baye oe see oe ase ore Hl o 
~ felande She a ase aoe Aad 600 ” 
Tots) ares ene we 32166 o 


of which 23,359 equare miles are on the American side, and 8807 of the Canadian, 
The boundary-jine across the lake between Canada and the United States lx 289 
milea, The largest and most remarkable of the islands is Isle Royal, belonging t 
Michigan, which forme an isolated and nearly gubmerged mountain ridge 12 miles 
from Minnesota. It differs from the other islands in tho very deep 

that can be made on all. sides, There are alwpdant indications of copper, but 
mining has never been a commercial #itcoess. There is abundant water and ex- 
cellent sail, bot the population ts emall and never permanent. At the north of 
the luke lie # series of felands, of whick St. Ignace, with ite precipitous sides, may 
bo taken: as the type, Thore ia only one archipelago proper, the Apostle lslande, 
which are almost uninhabited, The dminnge of Lake Superior ie about 62,500 
equarg miles, Of thia the jake forme 30 per cent, and of the land 39 por cent. is 
OQanadian and 22 American. ‘A proposal has been made to dam tho St. Louis 
and divert ite water to the towns of Superior and Duluth, with a head of 100 feet, 
és an enormous source of cheap power ; but the watershed between the St, Louis 
und the Mississippi is so low that it might be difficult to prevent the St, Louis 
from emptying into the Mississippl. 


AUSTRALASIA AND OCEANIO ISLANDS. 


Further Exploration in New Guinea by Sir Wm. Macgregor,—In two 
reports to the Governcr of Queensland, dated January 18,1897, Sir Wm. Macgregor 
gives details respecting a visit of Inspection to certain places in the eastern part of 
Britih New Guines, and a summary of the latest Information on the gold-benring 
districts of the posseaslon. Accompanied by several prospectors, the Lieat-Goverser 
started in November last up tho Mum river, a large stream which empties iteelf 
into the tem a little west of 140° E. long. The natives mot with proved friendly, 
but the effects of the raid of 1805, by natives of the Monnt Trafalgar district to the 
east, were seen in the form cf deserted and ruined villages. After proceeding for 
some days’ Joumey up the river, its navigation proving exceedingly difficalt on the 
last day, Sir Wm. Macgregor was anfortunately compelled to return, owing tos 
serious accident to Mr. Kowald, one of the prospectors, An odd claim for payment 
was made by the natives, on the eecry of their grief and resulting aleepless nights 
entailed by the accideat, Mr. Simpson, however, proceeded onwards, and examined 

No, L—Jouy, 1897.) a 
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the country watered by the Monl, Oiwa, and Adana, upper branches of the Muss, 
Although some gold wax seen, the general resuJt of the inspection was disappointing 
from the prospectar’s point of view. ‘Throughout the joarney from the sea, the three- 
peaked Mount Garopn, to the south-south-esst, seems to hare been a conspionous 
object, The Lieut.-Governor subsequently paid a visit to the Mambara river 
district, where good relations with the natives on the whole prevailed. Several 
miners were in tho interior, but the news from them was not encouraging, Those 
on Murua or Woodlark island are reported ae doing better than those in New 
Gaines, where four parties In all are at work. The rubber industry has assumed 
considerable proportions in the esatern parts of the poavession, and the rubber seems 
to be of good quality. 

oring Tour in North Queensland.—In the course of their journoys in 
sontch of a suitable locality fir a new mission station, the Moravian missionaries 
in North Queensland have litely come upon two rivers, nut previously shown on 
our maps, which empty themselves into the Guif of Carpentaria, a little sonth of 
Duyfhen point (Periodical Accounts, March, 1807), They appear w have water 
throughout the year, and to be navigable for some 25 miles from the sea. ‘The 
country to which ther lead is said to be high, comparstively fertile, and aminently 
eulted for a wtation. It le inhabieed by small tribes of natives, who are totally 
devoid of clothing, ‘The streams have boon named the “ Mission” and the “ Hey,” 
the former being the contioustion of “Myall's creek," on. which the Yorkdown 
cattle station is altusted. 

The Island of Lombok.— Captain W. Cool, of the Dutch enginsers, has 
written an account of the military operations carried out in i804 by his countrymen 
in the isiand of LLombok, in the Eastern archipelago, and his work has lately been 
translated Into Engiieh” The jélaod hay been remarkable for the unueual 
political relations which have prevailed, a pative Mohammedan popalation (known 
ax the Saseaks) having been subjected by the Brahminical rulers of the neiglibour- 
ing inland of Bali. This had but lately ocourred at the time of Wallace's visit to 
the archipelago, and during hie stay at Lombok he gained the impreesion that the 
Samaks wer contented with the new atate of things. However, of Inte years the 
tyranny of the Balinese had become unendurable, and the Saseak chiels addressai) 
Grgent requests to the Patch authorities for help against their oppressors, After, 
perhaps, an undue amonnt of heritation—caused, apparently, by a want of con- 
fidence, to which recent events In Achin and Flores had given rise—an expedition 
was at last decided on, and led finally to the complete overthrow of the Balinesy, 
to the great bonefit of the Lombok people. “he story.of the expedition is told {n 
detail by Captain (ool, who also gives two chapters an the poople of the faland, 
thelr manners and customa, and the history of their connection with the Dutch. 
His information is largely drawn from previona writers, a useful list of authorities 
being given at the end, fut as most of these aro naturally Dutch, Captain Cool's 
summary of our knowledge of the island will be of much use to English readers, 
and forms, perhaps, the most valuable part of the book from a geographical point 
of view, Au excellent index does much to facilitate reference. 


FOLAR REGIONS. 


WEL ym thee of the * Fram."—With Dr. Nansen’s support and 
, Captain Sverdrup proposes next year to proceed in the Fram up Smith 
sound for the exploration of the oorthern coasts of Greenlaod, One object of the 


* With the Dutch im the Eust.' By Captain W. Cool, Tmnulated by B. J, 
Taylor. Tendon: Lusue 1997. 
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expedition will be to examine the so-called‘ palmoor gatic" ice, and, if possible, to deter- 
nina whether it be due to acoumulativn from the resistance offered by the arctic lands 
north of America to the polar currenta, and how far it extends northwant before 
giving place to ice more like that encountered by the rem in the eastern hemisphern. 
The possibility of reaching a high latitude by Smith sound will, of cours, much 
depend on the season, but, should the northern cosst of Greenland be reached, 
it is hoped ite exploration from the point reached by Poary on the east may be 
cons 

The Departure of the * Windward.""—Following up her two successful 
voyages to-Franz Josef Land, the Windward sailed on June 10 for the third time 
for that icy region, taking with her s fresh instalment of supplies for Mr. Jackson 
and his party, ‘The equipment inclades some kayaks, which bave been specially 
made by Dr. Nanéen for the English explorer, aud also a light collapsible boat, and 
other stores, which are to be left for Horr Andrie's nae, shoold he be compelled. to 
retreat from hia balloon expedition by way of Franz Josef Land. The Windward 
again salle under the experienced contimand of Captain James Brown, and it may 
therefore be hoped that her third voyage will be aa fortunate as her second. 


MATHEMATICAL AND PHYSICAL GEOGRAPHY, 


Mr. Lyddeker on the Distribution of Mammals.*—Tho second volume 
Of the "Cambridge Geographical Serlee’ ts formed by s clear aad comprebensive 
ketch, by Mr. R. Lyddeker, of the main facts in the past lilstory and present 
geographical distribution of the mammalian eubdivision of the animal kingdom. 
Tt might at first eight seem: mattor for-rogrot that the study whould br confined thus 
to a single branch of animal life, by which characteristic the book is broadly dis- 
tinguished in ite plan from that published by Dr, Hellprin In the ‘International 
Scientific Series’ in 1887; + but in ble introdactory chapter Mr. Lydileker gives 
good reasons for the limitation, showing the importance of the study of manmalian 
distribution from two special points of view, vis. the comparatively late epoch at 
which mnummale attained their maximum development, and the restriction of 
their movements by the distribution of land and water obtaining at tho time of their 
migrations, From the second of these the study of the distribution of mammats is 
particalatly interesting to geographers, as throwing light on the more recent changes 
im the great surface features of the globet ‘The series of papers by Mr. W, L. 
Slater, which have appeared in the Jvurnal, is Ukewise written from this polnt 
of View, bat is concerned rather with the distritution of existing forme than with 
the paat history of life on the globe, whereas tho investigation of the facta brought 
out by « study of fossil forms constitutes an important element in Mr. Lyddeker’s 
volume. In laying down the great goological aubdivisions of the Earth's «uriace, 
he agrees ja the tmuin with Mr, Sclater, adopting, like him, the three broad divisions 
peoposed by Dr, Hanford in 1800, and using likewise forthem the terms Notogeic, 
Neogmle, and Arctogwic. 'Yhose he oonsdders na * realms,” the minor subdivisions 
being dedgnated “regions.” In the dafinition of these latter, he rather follows Dr. 
Heilprin than Mr, Sclater, uniting the Palwarctic atc Nearctie mgions under the 
name “ Holarctio,” anil raising thn Sonoran tranaition tmot of the former to an 

* ‘A Geogmpliioal History of Maiumala’ . Lyddeker, ah, Tas 
Oanibrilge University Press. 1804). ss en 

t Misprinted 1878 on page 20. 

+ Un the vexed question of the permanence of ocean husina, Mr. Lyddeker takes a 
middle view, inclining to the opinion of Prof. Sness that the Atlantic at leat is of 
comparatively reeent date. 

un. 2 
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equal rank with the other subdivisions of Arciogws. Maslagascar and velghbouring 
islands form another separate region, while Votogors constitutes foar separate regions, 
indtend of the two of Dr. Heilprin, Yr. Wallace's writings are of course largely 
drawn upon in the course of the study, although Mr. Lyddeker pointa ont the 
drawback srising from hie scheme of zoological realms, in that it gives no greater 
rank to Australia and South America than to the other divisions of the Barth's 
wurfase, and overlooks the remarkable difference between Africa and Madagascar. 
Atlantic Currents*—The «ix charts contained {n this atlaa have been con- 
structed from information. collated and prepared in the Meteorological Office, The 
amornt, of labour entailed in carrying ont this work will be best understood from 
thy fact thut the operation has occupied about eight years, during which four of 
thw staff of the Meteorological Oftice have been employed in plotting the data. The 
task of generalization has been done at the Hydrograpbie Department by Vom- 
mandor H. K. Purey-Oust, nas, and Lioot. H.W. H. Holby, nx, In the notice 
accompanying the chinrta, list ls yiven of the material available, which includes 
thousands of log-books, remark-books, and observations, many of which have been 
aupplied by foreign governments, ‘The system on which the charts are drawn ts 
remarkably simple, aud, whea taken together with the instructions contained in 
the accompanying notice, ehould be easily tnderstou! by any navigator, The 


chance of finding the current shown will vary in proportion as the arrows aur- 
rounding the spot for which information is sought are consonant or not, but 
alwolute correctness must never be expooted. No currents under 6 miles o day 
have been recorded. Although the charts are only six in number, they aro avail- 
able for every mouth in the year. The other month or months for which they may 
be used is mentioned in the Tith. It cannot be doubted that the information oon- 
tainwd in this atlas will be of great service to those navigators and students of 
physical goography who will take the pains to study the charts, and that the atlas 
forme e valuable nddition to the aids to navigation. 

Balfour Shoal.—Dr. John Murray sida another to the long list of papers 
embodying his researches on coral formations and deep-sea deposits in an article on 
the Balfour shoal in the Scottish Geographical Magusine (vol. xiii. p. 120), ‘Tio 
xboa] in question is » romarkable rubmarine elevation discovered in lat. 10° S., 
long. 157° By by Commander Balfour, when searching in HAMS, Peaywin for tho 
suppoee! Ocean Ranger reef, Commander Balfour's name ly honourably known to 

in connvotion with soundings in the greatest depths yet recorded in the 
ocean, and he has made a further contribution to xcience in the series of amples of 
deposits collected on the Halfour sbos!, which have been examined by Dr. Murray. 
"The shallowest depth obtained over the shoal was 596 fathoms; from the summit 
there are steep slopes, about Lin it towards north-east, and more gentle slopes 
towards south-west, The surveying officers report tho ocourrence of disturbances of 
the water at the surface, due to the preesnco of the shoal, notwithstanding ita great 
depth—an Interesting fact which sreze to call for closer examination, Analyses of 
the samples of depowlts on the Balfour shoal show that they contain a very large 
quantity of carbonate of lime, ranging from about 89 por cent. on the suminit to 
72 per cent, at the base of the cone, the decrease taking place with fair regularity, 


* Monthly Current Charts for the Atlantic Qvean’ London! -publisled at the 
Adiniralty, Murch 20, 1807, under the superintemdenco of Reaz-Admiral W. J. L. 
Wharton, cn, faa, Hydrograpter. 3. D, Porter, agent. Prine Te 
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lime organisms disappearing entirely in depths beyond 3000 fathoms. On the 
steep north-east slopo of the shoal thort wert indications of the deposition of 
manganese peroxide in greater quantity than elaewhere, 
GENERAL. 
Memorial to Joseph Thomson —The memorial to the late Joseph Thomson, 
designed by Mr, Charles MacBride, of Edinburgh, waa unyeilet on June 6 by 
Clemente Markham 





By Srovucs Wuenten. 

Tux announcement of the death of thie distinguished traveller and geographer will 
be received with profound regret by all who knew of the high value of bie work. 

Mr. Ney Elina, Gold Medalist and mamber of the Council of the Royal Geogra~ 
phical Society, corresponding mermber uf the Geograpliieal Society, Bortin, lave Hor 
Majesty’s Conaul-Genoral for Khorasan and Seistan, died in London, alter a short 
illness, on May 31. Born in Kent on February 10, 18+4,a0d educated partly io 
Enyland, partly at Paris and Dresden, Mr. Elias first west to the East in 1808, 
in the employ of @ commercial firm engaged in the China and Japan trade, His 
geographical best had shown Itself before he left Europe. In 1665 he had bewn 
eleoted a Fellow, and he was one of the firet to profit by the special instruction 
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given at the Scciety’s rooms, taking lessons in astronomy and surveying under 
Commander George, xs, Three years after his arrival in China, he wrote a paper 
for the Society," which, as Sir Roderick Murchison said, “ gave us for the firnt time 
accurmte information regarding that remarkable phenoménon, the diversion of the 
waters of the great Hoang-ho, or Yellow river ;" the diversion, that is, which had 
taken place between the years 1451 and 1863, and had been predicted some time 
before by the Abbé Hue. The payer and the acoompanying charts embodied the 
results of three separate journoys.t Little is ssid about the hardships undergone, 
and the perils encountered, when riding along the old bed of the river, of voyaging 
up and down its new course tn fragile native craft, ill fitted to battle against strong 
currents, The author was more intent on elucidating the practical and scientific 
results of his expedition than on writing sensational account of his adventures. 
Tho scientific results were rummed up by the President (Sir R. Murchison): “He 
traced the course of the river to its new embouchure in the gulf af Pechili, fixed 
positions by astronomical observations, ani made a survey which enabled bim to 
complete an exceedingly good map of the country traversed.” “The manner iu which 
he carried ont his examination,” Sir Roderick added, “did him the highest credit.” 

In July, 1872, accompanied by one Chinese attendant, Mr, Elias started from 
Pekin on hie expedition to and cross Westurn Mongolia, « journey described by 
the President of the Society, Sir Henry Rawlinson, as “one which will live in the 
memory of geographers, after travols which are the mere record of personal adren- 
tare have been long forgotten.” Mr. Elias had mode his way from the grvat wall 
of China through the then almost unknown steppes and moantalns of Mongolia, 
a distance of searly 2500 miles, to the Rowsian frontier; and thence another 
2300 miles to Nijal Novogorod, the exsternmust point at that time reached by the 
railway, And he had done more than this, Sir Henry Rawlinson, when 
him with the Foundery’ Gold Medal, referred with marked ‘approbation to “the 
indefatigable industry which you have displayed in carrying through your entire 
route # contintious series of observations.” “ That they should have been accom. 
plished,” the President added, “at his own expeoss by a young amatour surveyor 
who, in the words of Sir R. I. Murchison, *yursued bis travel in China through » 
pure love of geographical exploration, during holidays taken from active commercial 
parsuits,’ does indeed strike one with sstemichment.”~ To give in this brief 
notice anything like an adequate notion of the achievement which won for Mr, Eline 
one of the two highest distinctions at the Society's disposal would be leipossible ; 
and it must suffice to have quoted the opinion formed by Sir Henry Rawlinaon, 
Mr. Eliav's paper was published In the Society's Jaurnal,$ and the Founder's Gold 
peas aleetnenpracterr sare A tai 

Recognizing the merit wud abilities of the now distinguished traveller, 
Sir Henry Rawlinson and Sir Bartle Frere exerted their balisscae bans the 
Indian Government on hia behalf, the result being that in March, 1874, he was 
gavetted an extra Attaché in the Foreign Office st Calcutta. Thenceforward, op to 
within a few months of his death, he waa actively employed in the service of his 
country, to which he devoted himself with the unfaltoring if silent determination 
that marked all his actions. What he sacrificed to his high aud heroic ideal of 
duty will never be fully known, 

In September, 1874, Mr. Elias was appointed Assistant to the Resident at 


* Journal, R.G.S, vol. xi (1870), pt, 

+ Bee also a paper by Mr. Kling on “The New Bod of thu Yellow Biver” in the 
Journal of the North Ohina branch of tho Royal Asiatic Society, Shanghal, 1869 

3 B.G.S., wh, xvii. (1872-73), p. 290 
S$ Journal, RGS, vol. xilii, C1873), Pr 108. 
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Mandelay, in Upper Burma, and shortly afterwards was instructed to accompany 
Colonel Horace Browne a# second in command of the British Overland Mission to 
China, The disastrous issue of that ili-fated enterprise needy not to be retold. 
The murder of Augustus Margery and the repulse of the mission o few marches 
within the Chinese border are fully described fn Dr. Andoraon’s book,* aa well as 
in offidial reporta, But it ls necessary to mention hero that, ax related by Dr. 
Anderson, Mr. Elias admirably performed the task impored on him of providing 
transport for the expedition, engaging followers, and negotiating with the hill 
chiefe; that the plans of the mission were changed at the last moment contrary to 
his advice; and that, accompinied ty Captain Cook, he made his way In safety 








BEY Bilas, 01.4. 
(Free a pha brags bg Mull end Jee) 


to the headquarters of the famous Li-leh-tai, ami, by the exercire of tact and 
resolution, got bark to Bhamo without mivadventsre, 

In 1878 Me. Elias submitted to the Government of India a carefully dovieed 
project for an expedition from Pekin through the north-western provinces of Chins 
to Northern Tibet and the Kuen Lun mountains; and he subsequently expressed 
hie willingness to accept the rery onerous conditions which Lard Lytton's advisera 
thought it pradent to impose, namely, that he sbould travel as a private person, 





* ‘Mandalay to Momein,’. By Jobn Amlersen, wp, Londen. 187%, 
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and that the Government should not be called upon to assist hint in the event of 
bis plans miscarrying.. But the idea of a ‘Tibetan expedition, to his intense dis- 
appointment, had in the end to be abandoned. ‘I'he scheme fell through, mainly, 
as Mr, Eling believed, owlny to the opposition of one or two members of the vice- 
regal couricll and te obvtacles created by diplomatiste at Pekin, to whom the Indian 
Foreign Office referred the matter withont giving Mr, Ellas a chance of fully 
explaining hii project or of meeting the arguments against it. No personal 
anhition bad inspired kim. He waa convinced that the political interests of the 
Hritiah Government would be promoted by the undertaking, as well as the cause 
of geographical research. It ie certainly wrong,” be wrote at the time, “ that 
Russian expeditions should be able to explore our frontiers and make themselves 
favourably known, while we are unable to show ourselves there" No ono better 
understoed the petils of such as enterprise, but ho wns fally propared to stake life 
and reputation on the exeoutlon of lt, Perhaps it may be as well to explain here 
that he always deprecated the notion that any alvantoge was to be gained by 
sineational efforts to reach Lhasa. Only » fow months ago he wrote in # private 
letter, * What de people imagine they will see there beyond what Manning and 
Hiue caw? and the gougraphy has been pretty well worked out by the pandita. 
1 um afraid,” he added, “ that our explorers ire wanting in originality, Why 
doesn't somebody try Arabia or the Malay peninsula instead of Tibet over and over 
again? And how is it that we allow a Frenchman to do such a really important 
piece of work on our frontiers as Prince Henry of Orleans did last winter (1805-04) 
in proving the sources of the Irawaddy ?” 

Had Mr. Elias remnined in Burma, be might have found the moana of antici- 
pating Prince Henry; but hy the ood of 1877 he was at the other extremity of the 
Todian empire, having bees appointed tn October of that year Fritish Joint Commis- 
sioner of Ladal, in euccosion to another of the Soclaty's Gold Medallists, the lato 
Robert Shaw. At first, as be said, there was little to be done there besides iber- 
shooting, though he was also able to prosecute his researches in the history of Central 
Asia. But in 187 a new fleld of activity was opeved to him. In tho year of his 
wppointment to Ladak, Yakub Deg of Kashgar died or was poisoned, leaving his 
kingdom to be rooccapied by the Chinese; and the Indian Government became 
ausious to establiah friendly relations with the new rulers of Esetern Turkistan. Mr. 
Elias, accordingly, nade several journeys across the Karakorum, From the official 
rocord of his services, It xppeara that he was "ou spectal duty” at Yarkund from 
June 14 to August 17, 1870; “on deputation to Kashgar” from March 8 to 
August 26, 1580; and “on special duty” again at Kashgar from May 28 to 
September, 1885, His teports ta. Government at this period have never been 
published ; but s long letter in the Z¥mes, dated from Kashgar, July 10, 1880, 
and entitled “Tho Chinvse Reoccupstion of Turkistan,” containy tome of the 
resulta of his observations, 1t completely disposed of the Sctions current in Enrope 
as to the exploits of the Chines army, and Rave ® spirited and trustworthy account 
wie soar bs oe of the dominion founded by the Turki soldier of fortune, 

‘akub Deg. 

In September, 1885, under instructicne from the Indian Foreign Office, Mr. Elias 
left Yarkund for the Pamire avd the upper Oxua, A belief stimmary of the expedi- 
tion le given by Mr.C. ED. Black; * while the guographical renults hare been alluded 
1 by the Right Hon, George Curzon in his recent paper on “ The Pamirs and the 
Source of the Oxus,” and, previoudly, in a letter to the Times (December 14,1893). 
Bat a fall account of this remarkable Jonriey has yot to be published. Mr. Bilas 





* +A Meaooir of the Indian Burveys, 1875-1890" Londen. 1801, 


Ina private letter in January, 1885, Mr, Elias wrote toa friend, " The Government 
have just gazetted me to the order of the C.LE., in spite of my having often begged 
them not to do so. As soon as I raw it in the Pioneer, I wrote and asked to be 
guntted out, Ido not rogard it as a reward, and I mean to atick to my refusal in 
spite of all consequences, I huve often told them that I would have no order (once 
when it was 4 question of a C.S,!,).” 

In October, 1880, Mr, Ellas was ordered to take command of « commission 
depated to inquire into the political geography of the Shan States, on the borders 
of Burma and Siam.* The commission carried out a survey of the country, offectively 
asserted British anthority in places where no doubt existed sé to the juiitice of 
British claims, und made recommendations to Government as to a foture delimitation, 

From November 7, 1888, to February 12, 1889, Mr, Elias was oo special duty 
in connection with the Sikkim Expedition; and here again his official work is hidden 
sway in confidential reports to Government. On December 14, 1801, he was 
sppointed agent to the Governorm(Groeral at Meshed, and Consul.General for 
Khorasan and Seistan, which appointment he held till November, 1896, when he 
was obliged to retire by continued il] health, the effects uf exposure and hardships 
hs had undergone during his many solitary and arduous journeys in Central Asia, 
_ During his furlough in 1895, Mr. Elias spent most of his lnisure in the prepara- 
Hou of an English edition of the Tar/tAt-Rusdidi, a history of the Moghuls of 
Central Asia, together with autobiographical memoirs written In the seventeenth 
coutury by Mirsa Haidar of Kashgar, a cousin of the Emperor Baber. Possessing 
torely an wlementary acryuaintance with Persian and Turki, Mr, Elias enlisted the 
services of an accomplished Oriuntal shdlar, Mr. Ross, for the work of translation. 
Bat the introduction, the notes, historical and geographical, together with the 
material for an admirable map, were contributed by himself; and the volame, both 
im ite inception and execution, bore the unmistakable stamp of his unrivalled 
experience and knowledge of the countries and peoples described by the author, It 
In especially valuable for the light It throws on disjmted pointe in regard to the 
historical geography of Central Asia and the ethoology of Turk, Tartar, and Moghul. 

Mr. Elias died very suddenly from blood-poisouing. Only « few days before, he 


* See a papor, ty Colonel. 2. G. Barrow, in tho Procerdinge of the Simla United 
Service Institution for 1890, 
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had discussed other literary projects with s friend, and more especially the {ea of 
iringing Gat a new edition of the autobiography. of Baber, He had also. boen 
correcting the proofs of a memorsadum on unexplored tracts In Asia, which he had 
written for the Society. ; 

OF his private life and interosts, of the attractiveness of a chatscter in which o 
certain reserve of demesnour would at once disappear when something waa to be 
done for others, of the steady pursuit uf worthy alnse with what seemed shsolute 
unconsciousness uf lower focentives to ambition, it may be out of place to speak 
here, But hie merits wore not to be obscured by persistont-modesty, and met with 
& wider recognition than he imagined. No one, indeed, even on the most casual 
acyuaintance, could fall to note some indication of his fine qualities; while the 
splendid proofs of his courage snd andurance, hin keen judgmwnta and wide attain- 
ments, are marked for goographers on the map of Asia. 





Baron Oscar Dickson. 


Haron Osear Dickson, the well-known patron of Swedish arctic exploration, died 
at his estate at Almniia, in Sweden, on June 5, in his seventy-fourth year, Althougt 
born and bred in Sweden, our deceased sssoclate was of Scotch extraction, being 
the second son of James Dickson, who, with his brother Robert, emigrated to 
Gothenburg early in the centary, and fonnded there the since well-known mercantile 
firm of Dickson and Company. ‘The two brothers were known far and wide for 
their munificence and liberality, and the sons of James fully sustained their father’s 
reputation in thie respect. From 1808 onwards few arctle expxditions left the . 
shores of Sweden bot were supported in greater or lees degree by Oscar Dickson, 
who, in Baron Nordenskjiid, found just the man needed to carry his ideas into 
execution. ‘The three earliest expeditions to which, In whole or in part, Oscar 
Nickson contributed the funds were directed towards Greeniand and Spitsbergen, 
that of 1872-73 wintering further north than any which had preceded it in this 
part of the world, In 1876 and following years the northern coast of Asia was the 
point alted at, and the tentativy expeditions of 1875 and 1876, to the mouth of 
the Yonesei, paved the way for the great royage of Nordenskjlld in 1874-79, by 
which the north-east pasaage was effected for the first and (so far) for the only 
time, The expense of this expedition was borne in equal shares by King Oscar, 
Oscar Dickson, and M. Sibiriakof, Oscar Diokson’s interest in arctic voyages did 
not end here. The fands for Raron Nordenskjiid’s Greenland expedition of 188% 
were entirely provided by him, and he contributed # liberal sum to the Danish 
expadition in the Jiymphna, and warmly supported many minor scientific under- 
takings He had joined our Society in 187h. 





Ostrvany oF tux Year. 


The following is a list of the Fellows of the Scciety who baye died during the 
year 1890-07 (April $0)-— 

Sir Pancr Axugnsos; Rowauy Anerracn; Wa. Jawes Anxrraox; Hon 
Davin Ansor; W. FP, Arxswontu ; Ronzer Beaprond; Colonel R. C. Biekert + 
H.R, Barts; Joux Wintsam Brac; Hexny W. A. Cowen; Right Hon. Hows 
O.E, Conavans; Thomas Banctay Canrwmonr; Gro. W, Caxrnnun: Wittam 
Camvtzn.; Sevewice 8. Covren; Major P. W. G. Corraxp-Onawroun; Jar 
Ciaswtses; Loum P. Ossetia: Wittaw Deveszan; Major Enwanp Wriitax 
Dox; Witrias Fawn or Satss; Sir Waren Eculove wx Sovea; Hon, Cuanses 
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H. 8, Ensxixn; Wrw1as Auranp Eexersuny; Hon. Jasme J. Veriows; Jomx 
Datzim Fainuxcy; Genaral the Hon. Sir Sr. Groner Vourx; Awrnoxy Foxsren; 
General Citanuns Fostxn; Colonel-Ainxaxpax Gonnox; Gronnr Guxosox; lasac 
Jawes Gores; Sir Faxoeutc Hoo; Joes Hoos; Bowasn Dowtiso 
Hopesos; Rowtaso Hasitrox; Hesny Horaorn; Wesatow Jones; Joux 
Baooxes Jonxerox ; Bayass Tuomas KRsiomrs; Captain Punk, Eran Lawnexce; 
F. G. Luck; Lond Livroun; Gronax Lawroxun; Sir T. Gatauarrn Lowan; 
Dowatp Lamxacn; Major Jous L'Axen; Baron Sir Feamsaxu vox Mruteen; 
Josert A. Motoxey; Kexwera R. Monosison; ©, Kain Macenctosas Wiettam 
G, Manaxrrs; Admiral of the Fleet, Sir ALexayonn Mie; Dr F.S, Movar; 
Buxzamox Newnart; Jows Lowe Nwotn; Major E. Ronmmoe Owes; Eowann 
Lavinerox Oxesuax; Epwarp D. Oon.vne; Sir Jouy Pexnee; Carran Jase 
Powren; Gronax Panies; Paenestwx Powren ; Admiral Sir Geo, B. Ricnanpe 
F, Rsctanpsox; Rowr, Brcwanveox; General J, Meceortit Reap; Ewan 
Srarneroy; Hasous Srernexs; Eowis Sre.omr; Captain J uns Masrens Same; 
General Sir Curnues W, D. Stavenny; Gitaxer Srevexsos; Admiral Wantes 
Srewanr; M. Vivinx pe St. Mantix; Dr. FP. A, A. Surru; Bowan Owex 
Tonox; Joux Warre; Hensenr Worrnwaros; Cusnes H. Wearksoanr; 
Wrriam Nox Weer; Count Witty pe Wadxen; B.D. Youxs. 





CORRESPONDENCE. 
Formation of a Lake in Nagur. 

By « letter just received, I learn that the Hopar glacior in Nagar, which was 
traversed and described by me in 1692, has advanced und dammed up the Hispar 
river, forming a lake in the deep and narrow gorge below the foot of the Hispar 
glacier. The foot of the Hopar glacier is deplotedt In an illustration to my letter on 
the croa#ing of the Hispar pass (2.4.8. Proc., Noveinber, 1892). The length of the 
lake is stated to bo 4 miles.’ If the ice<tam breaks, tho waters will pour dowa the 
Hunza gorge, and may do considerable damage below Gilgit. 

W, Mantis Cosway, 
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Anniversary Meeting, Mey 17, 1897,—Sir OLesmsts MarkHuam, £00, 7.05, 
President, in the Chair. 

THe Secretary rad the Minutes of the last Anniversnry Meeting. 
Exeorioxs,—Edwand Herbert Awning; Frederich BE. Blatedell, CE.; Saat 

Birusan Chatteryn; Robert Codringtow; John Cohen; ‘Tuthwell Hoary Bute 

Collinson; Thoms Penson Griffithes ; BR, T. Ginther, MA.) S. MeCrachen, Bua. 3 

William Mortman Maitland; John T. Mersum, BA; James Hope Lloyd Verney s 

Dr. George de Wayner, 


The Prosident then presented the medals and other awards for the year. 

The Parstnext; M. Lessar, we ate very much obliged to you for coming here 
this afternoon in the unavoidable alsence of your distinguished countryman, M. P. 
Semenoff. The Council has awarded the Founders’ Gold Melal to M. Semenolf, 
toe Vice-President of the Tmperia) Russian Geographical Society, in recognition of 
his great services to geography, in having promoted tho exploration of Central Asia 
with great zeal and success during a long course of yearr, and ‘also for hin own 
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journeys In the Tian Shan mountains, parts of which were visited by him for the 
first time, M. Semenoff has also made valuable addenda to the translation of Hitter’s 
Asia, and 4 the author of the Students’ Russian Dictionary of Geogmphy. This 
Socinty hay always very highly appreciated the labure of Russian explorers and 
Rowan geographers, and on five previous occasions they have wou onr royal 
award, On the present occasion, although the medal is granted solely for M. 
Semenafl’s own merits, still we. bolieve that my venerable friend, to some extent, 
tuny be considered to represent other distinguished explorers who have laboured 
under his initiation. I have just heard with great pleasure thit M, Semenu(f has 
for the fifteenth time heen elected Vice-President of tho Imperial Geographical 
Society, a post which, 1 believe, he has held with much #llstinction for nearly « 
quarter of a century, I have the pleasure of placing this medal in your hands 
for tranumission to. M. Semenofl, 

M. Lessan (Councillor of the Russian Embassy): C'est aveo des regrets bien 
wiootres que M, Semaenoff, retenu A St. Pétérmbourg par lea devoirs du service, a dfi 
renoncer au plalair de venie A Londrre afin de remercier personnellement la Société 
Royale de ta haute distinction qui lui a été decerndée, ot c'est & mol qu’est shu 
Vhonnetr dele faire on ton nom. Nous verona dentendre en quels termes Sir 0. 
Markham a jugé fouvre du Vice-I’rdaident de In Société Impériale Rosse de 
fidegraphio, ot. certes jr n'ai rlen i njouter A cette appriciation flatteuse.. Jo raiais 
woulement cette cecasion pour payer AM. Bemenoif une dette de reconnalemance 
pour ainsi dire personeile, en mon nom et a nom de phisicurs géndcations de voux 
qui ont teavaillé aux progrés de in goographie en Russo, Le voyage an Tian Shan, 
brillant début quimit M, Semenoff d’emblée au promier rang dee exploratenrs, n'a 
é46 que le commencement de as carrlére scientifique, Depuis lors pendant plus de 
40 ous it pris une part dirigeante au mouvement géographique de notre pays: Is 
liste des onvrages de In plus haute valeur que nous ini devons est trop longue pour 
étro citée icl; i] n'y « pas eu ane seule expédition scientifique ou exploration rnsse 
} laquelle BE: Semenoif n'ait pris part, tantét cotnme initlateur, tant6t comme guide 
ofr et savant, élaborant les programiues et dounant des donsells auxquels bien souvent 
no été di on grande partie le saccde dee voyages entropris, 

Aussi on cette pocasion, je suis heurosx non seulement de vous assurer de la 
patt de M. Semenoff qu’anoune distinction nu lal a jamais procuré plus de sativ- 
faetion que le medailla que M, te Président vient de mo tranumettry, mais encore 
vous prier de voulcir bien recevoir la vive erntitude de toute mon pays pour 
Vbhommage rendu encore une fols—pour Ia sixiéme foia, coumme vient de le dire M. 
lo Président—s un de nos plus eminents savante, hotamage bien pefeiotix quand |i 
vient de la part dy V’iflustre Société Royale A Inquelle la science géographique doit 
une i grande partie de see plus beaux 

The Pursroxxr: Tho Watron’s Gold Medal has been awarded to Dr. George 
Dwaon, the Director of the Surrey of Canada, for his numerous journeys and ex- 

in the North-West territory and in British Columbia, and especially for the 
valuable work he did while in command of the Yukon Expedition. Dr. Dawson, by: 
his writings, hua done vory valuable work for physical geography, and has thrown 
light on the physical geography of that part of the North American continent to 
the westward of the grent lakes, He has always dane his best to forward explora- 
tion in the Dominion of Canada, in those parts especially which are still unexplored 
anil unknown. Sir Donald Stoith has kindly undertaken to forward the gold medal 
to Dr. Dawson, now in Canad. 

Sir Doxann Sarr (High Commissioner for Canada); 1 wish to aay that I look 
upon this ss « privilege and ® very great pleasure indeed, both as representing 
Canada and personally to receive from you this medal for Dr, George Dawson, the 


MEETINGS OF THR ROYAL GROGRAPAICAL SOCIETY, SESSION 1892-97, 10% 


worthy son of # most worthy father, Sir William Dawson, both of whom wo regard 
with great pride in Canada, 

The Pugstrmer + Lieut. Vandelenr, the Murchieon Grant has been awarded to 
you for your very valuable reports and surveys, and for other geographical work which 
you have performed during the last five years. On your return from your expedi- 
tion into Somaliland, Mr, Goles, who examined your work, was very much struck 
by its remarkable accuracy and the pains you lind taken, and I then foresaw thar 
you would do much more valuable work for geography, although I scarcely antici- 
pated you would do it so.svon. Very ehortly after your return you were sent out 
ts Uganda, Unyoro, and the upper Nile, making numerous astronomical obeerva- 
tlons and surreyings while on avtive service and in a hestile country, Your work 
in the field enabled you to constroct valuable: mape. In the present ywar, 
under the auspices of our Vice-President, Sir Goorge Goldie, you have during 
active service made other valanble eurveys—I may almost aay that you were 
advancing with your sword In.one band and your sextant in the other. It ies 
very great pleasure to me personally to be the channel through which you receive 
this award, for in all my experience I have never known # geographer so young as 
yoo are, or indeed of any age, perform so minch extremely valuable yeozraphical 
work in eo shorts time, ‘The award will be presented so soon a it is ready Iu the 
form that plexses you best, 

Mr. Bille, we are extremoly obliged to you for coming here this afternoon, and 
very glad your Excellency has returned to England in time to receive these awanls 
for your countrymen, whose absence is unavoidable. Dr, Thoroddesn, during the 
last seventeen years, has done most valuahle work for geography aud geology In 
the most inaccessible parts of Iceland ; while Lieut. Ryder bas, in bls work along 
the enst coast of Greenland, made several most interesting geographical discureties, 
We place these awards in your hands with the request that your Excellency will 
forward them to your countrymen, and convey nis to them our great appreciation 
of their valuable labours, The awards will be presented in the form they Uke 
best; Dr. Thoroddean will receive a wateh, and Lieut. Ryder a piece of place. 

M. Brie: 1 need not tell you I sccept with great ploature the request to trate- 
mit to my compatriots the awanis you have done them the honour te bestow upon 
them, and [think can vouch for the feeling of gratitude with which Mr. Ryder 
and Dr, Thoroddeen will accept them; indeed, no greater encouragement could 
come to them from « more exalted place. Scientists and explorers from smal! 
equntries like my own will often feel quite keenly the restrictions which handles 
their efforte—their litnited resmirces, as 4 rile, soi the language generally unknown. 
There is no doubt that much that is achieved, and much that might be achieved, 
is doomed beforuhand to be as unknown os thet foreign language, but if they can 
look to w great and celebrated Society like this to sapport their afforte, aud to 
eventually proclaim their wuccess, their courage will rise, their energy will donble, 
and thelr horizon will widen, J¢ is, in fact, to them like a ticket of admittance to 
the platform from which they can adidrese the elvilized world. I need not ssy-any 
more to oxplais the importance the acknowledgment in the solemn meeting of this 
SoAAy, Si RE ERY peri and te Sa rene OA 

bie} 

The Puestvexe: The Gill Memorial has been awarded to Mr. C. E. Douglas 
for his persistent and most nseful exploration of the western slopes of the New 
Zealand Alps, during which he hae ascemied most of the valleys a¢ far a4 the 
glaciers in the face of difficulties caused by the rough ground, dense forest, 
and innumerable chasms He has in thie way furnished valuable reports and 
maps, aul we feeb we are giving this honour te Mr, Douglas, not only for the zeal 
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he hie shown in these explorations, but also because we remember he bas done it, 
until quite lately, entirely at his own expense. I have pleneure in handing the 
Gill and the diploma to Mr, Kennsway, secretary of the Agent-General 
for Now Zealand, whe has kindly attended in place of the Agent-General for Now 
Zealand, who ia unable to conin. 
Mr, Kuxsaway : I bog to thank you on behalf of Mr, Douglas and ales of the 
for New Zealand, for the kind manner in which you have spoken 
of Mr. Douglas, aud the handsome way in which you have shown your 
appreciation of -bis explorations in the Routhern Alps. T myzelf many years ago 
exjilored, not the Western, but the eastorn alopes of the Southern Alps, and 10 
certain extent, therefore, I know the hardships he must have undergone on the 
western slopes, where the forests are very dense and tho inaccessibility is very 
atest. I think also T might state that it le a little appropriate that I should 
receive for him your Society's award, as I was once the representative of Mount 
Cook in the focal parliament of the Province of Canterbury. I beg, therefore, 
wo again thank you very much for the kind manner ix which you have presented 
this award to Mr, Douglas. 

‘The Presidont then detivered his Anniversary Address (see vol. ix. p. 389). 
Lord Brustaves proposed and Mr, GS, Mackexzte seconded a yote of thanks to 
the Preshient for his address. 

After visitors bad withdrawn, the President appointed Captaia Bedford and 
Captain Stiffe scratineers of the ballot for the new Council. 

‘The Secretary road the report of the Council as follows :— 


REPORT OF THE COUNCIL. 


The Council have the plessure of mbmitting to the Fellows the following Report 
on the general and financial condition of the Society -— 

Mewbership.—The number of Fellows elected during the year ending April 12, 
1897, was 267, and nine Honorary Corresponding Members. In the previous year, 
1805-1}, the total elections amounted to 230, and in 1894-96 the number was 
210,. Our losses have been, by death 82 (besides one Honorary Corresponding 
Member), by resignation 40, and by removal on account of arrears of subscription 
5H; making a total increase of membership for the year of 97, In the year 1896-06 
thore was an incroase of 47, in 1894-05 an increase of 12, Tho total number 
of Fellows on the list (which doos not include those (25) who have been elected 
bat have hot yet paid the foes, and exclusive of Honorary and Honorary Corre- 
spending Members) on May 10 was 3854,* 

Finance.—As will be seen by the annexed Statement of Receipts and Payments 
for the year, the total net income for the financial yoar ending December 31, 1896 
(it. exclusive of balance in hand), was 11,023/, Le. 84., of which 7379, Sx. consisted 
of entrance fees and subscriptions of Fellows. In the previous year, 1895, the 
total net income was 10,2001 Ile. ‘8d., and the amount of subscriptions, ete, 
74581. ; in 1894, the two totale were GHGS, 4a, G7. and GSO2L, 10s. respectively. 

The wet expenditise for the past year (i, exclusive of balance in hand) 
pak neta ld, The net expenditure in 1895 wae 10,0571. 10e 6d, ; in 1804, 

On 


* It will bo obsereed that the elections are given for the year ending April 1%, tho 
eacnerrtay Seat cicep its esperar The total uumber of Vellows elected 
uring the Hiianelat yoar Jantiry to December, 808, was 250, inel: three 
Corresponding Members. car sos 
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The Finance ttee of the Council have held, a usual, meetings during the 
year, supervising the accounts of the Society, The Annual Audit was held on 
March 31 Jast, the acoounts being auilited by « chartered accountant and duly 
certified as corréet. The following te the Auditor's Report :-— 

Auditor's Report.—“1 beg to report that I have examined the account ol 
Receipts and Payments of your Society for the year ended December 31 last, with 
the books and voocherw relating thereto, and find it to be correct. 1 have also 


Verified the balance at the bankers and the securities held for Investments of the 
Soclaty, ae follows :-— 
Seaeriticn hat by Bankers:— 
10001, Norwegian 3} pur cent, Bonds, 
10001, India 34 per cent, Debentures. 
18001, Groat Western Railway 4} per cent, Debonimre Stock. 
4801, Growt Indio Peninsula Reilway 5 per cmt, Gunranteed Stock, 
1334, Londou and North-Westéry Railway, 3 pur cent. Debenture Stock, 
1993. North-Eastern Railway 3 por cent, Debenture Stock. 
2000L Calodouion Railway 4 per cent, Preference Stock No. 1. 
Invcribed at. Bank of Bugland :— 
BBM, 4a 11d. Qf per cont, Console * A." 
+401 23 per cent, Console + BL" 
10281, 3+, Gd. New South Wales 34 per cent Stock, 1024. 
10012. Now Zeuland 4 per cent. Stoek, 
100M, Metropolitan 3} per cent. Consolidated Stocks 
400/. Metropolitan 23 per veut, Consolidated Stock. 
1000/7, India 3) per cont. Stovk. 


“The receipts for the year have amounted to 11,025, Ls. Sd., Including 
S77. 4s. Td. recelved In respect of legacies. ‘Tho expenditure has amounted to 
10,8202, 154, 12., Including S987, 1s, invested. ‘The ordinary moeipts therefore show 
a surplus over ordinary expenditure of 2287. 34. ‘The arrears of qubactiptions 
amount to 128i,, being 102. lesa than at December, 1896, 

“The market value of the sconrities heli by the Society for $a 


moneys invested at April 16,1890, wae, 0 ss 28,800.10 4 

“ Anii there has bean further invested during the year... -.. sw 1 Oo 
20,207 12 4 

———— 


* The market value of the Investments at December U1, 1504, was 25,3534. Ge. Bel. 
“WB. Kites,” 
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ESTIMATE FOR THE YEAR i187, 
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Total .. we £10,007 9 9 

Publications —The monthly Journal hes been issued with regularity throughout 


“the year; the twelve numbers for 1806 forming two volumes of 1442 pages, illus- 
trated by 58 maps and 139 illustrations, ‘The total cost of the edition of 5500 copies 

BOL 44. 4d. for free delivery to Fellows and Institutions) was 
32601, 48 44d. From this is to be deducted the amount of 10150. 4s. 10d. received 
frou sale of copies to the public and from advertisements, The sum of 1601. Se, Sd. 
was expended on ‘Supplementary Papers* and Index to thu new series .of 
Proceedings. 

Library —During the past year, in addition to serial publications, 1355 books 
and pamphlets have beon added to the Library. Of these, 770 have been presented 
and 586 purchased, the purchases including the late Dr. Hobert Brown's collection 
of works on Marooco, The Society's map-mounter has put 449 pamphlets into 
boards; 279 volumes have been bound, and 50 volumes have been rebound or hud 
their bindings repaited. The aum of 1041. 10s. 1d. has been expended on books, 
not Including Dr. Brown's collection, and O67. 14s. 6d. on binding. 
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The accessions of new books and the titles of articles in geographical publica- 
tions have been published monthly in the Geographical Journal. 

The Subject Catalogue has made considerable progress. Since last Annual 
Report 25,613 title-cards have been prepared, making a total of 64,401 up to May 
5, and the greater part of the canis for works on Europe and Asia have bean 
classified in a preliminary way under countries, while all the titles relatins to each 
continent have been brought together. 

Prese-marking—The press-marking of books in the Library is-now practically 
completed, the only exception being the volumes of serial publications, the arrange- 
tuent of which In the new room has still to be done, 

Scientific Instruction —Daring the past year 41 intending travellers have 
received instruction from Mr. Coles, in Practical Astronomy, in the Socinty's 
Observatory, and in surveying with the thoodolite, prismatic compass, and plane- 
table, in the country, and 570 hours have been devoted to teaching. The cost of 
this to the Society in-1806 was G30. 10s. 

Arrangements have recently been made by which gentlemen who have gone 
through the whole course of instruction and passed an examination before a special 
committee are granted diplomas. One has been granted this year, 

Instruments to the value of 351, 6s. 6d. have been lent during the past year to 
the following travellers: Mr, R. T. Turley (China), 827, 2s, fd.; Mr. FS A. 
Bourne (China), 27/. 9%; Mr, FL B, Parkinson (Somaliland), 71; Mr. W, B. 
Harris (Maroceo), 5/. 10%.; Mr. J.T. Bent (Socotra island), 112, Sx; Colonel -A. 
Le Mesurier, nx. (New Zealand, ete.), 5i.; Captain Count Gleichen (Abyzsinis), 
37i,.; Mr. A. H. Savage Landor (Central Asia), 022.; Captain W. Capper (Central 
Africa), Si.; Dr. G. E. Morrison (China), 25% 1s; Mr. Charles W, Andrews 
(Christenas island), 19%, 19s. 

The instruments lent to the following gentlenwn hare been returned during 
the past year, with the exception of those which have been lost: s 
Conway (Spitabergen), 1806; Mr, T. Bevan (New Guinea), 1887; Lieut. 
Vaodeleur, .4,0,, Scots Guards (Uganda), 1894; Mr. A. P. Maudalay (Central 
America), 1890; Mr. H, C, Robinson (New Guines), 1896 ; Mrs. Bishop (China, 
Korea, etc.), 1884; Mr. F. B. Parkinson (Somaliland), 1806; Dr, Kerr Cross 
(Central Africa), 1801 ; Captain H. H. P. Deasy (Central Asia), 1896; Mr. W. B, 
Harris (Marocco), 1806. 

The following is a list of travellers who still have lustruments tent to them 
in thelr possession: Mr. E, Douglas Archibald (for cloud observations in England), 
1885; Sire H. HB. Johnston (British Central Africa), 1889 and 1894; Rev, A. 
Hetherwick (South-East Africa), 1801; Mr. 0. W, Camtpbell (Korea), 1893; Mr, 
J. C, White (Sikkim), 1893 ; Mr. R. M, W. Swan (South-East Africa), 1893; Me. 
R. T. Coryndou (Mashonaland), 1894; Mr. CM. Woodford (Pacitic islands), 1804; 
Captain A. St, H. Gibbons (South Contral Africa), 1895 ; Mr, F.C. Selous (South 
Central Africa), 18965 Sir William Macgregor (British New Guines), 1895; Captain 
L. B. Arthur (Congo Region), 1895; Captain F.D, Lugand, no. (South Central 
Africa), 1898; Mz, BR. 'T, Glinther, transferred to Mr. KK Darbishire (for piloting 
work in England), 1898: Mr, W. S. Bruce (for practice in Scotland), 1806 ; 
Mr, I. T. Turley (China), 1996 ; Mr. PLS. A. Bourne (China), 1896; Mr. J. ‘I 
Bent (Socotra laland), 1896; Colonel A. Le Mossurier, ne. (New Zealand, ete), 
1897; Captain Count Gisichen (Abyssinia), 1807; Mr. A. EL Savage Landor 
(Central Asis), 1897; Captain W, Cspper (Central Africa), 1887; Dr. G. EL 
Morrison (China), 1897; Mr. Charles W, Andrews (Christmas island), 1807. 

Map Room. —The aocessions to the Map Room Colleetion during the past year 
comprise 708 Maps on 1015 sheets ; 32 Atlases (including continuations) containing 

t2 
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1266 sheets of Maps, 626 Photogmphs, and 186 Lantern Slides. Of these, 75 
Maps on 208 ahects, O Atlases, 100 Photogmphs, and 180 Lantern Slides have 
been 


purchased. ‘ 
‘The important donations to the Map Room Collection during the past year 
have been mentioned in the Geographical Journal. 


Tor Bar.or vou run New Covscm, 


The Peestpest then announced that, according to the report of tho scrutinzers, 
the list as prepared by the Council had been duly elected. 

The list \s as follows, the names of new members, or those who change office, 
being printed in italics >— 

President :—Sir Clements BR. Markham, Kom, ens, Fa4, Vice-Presidente: 
Right Hon. George N. Carton, w.y.; Sir George D. Taubman Goldie, .c.00.; 
Sir Rawson W. Rawson, xc, 000; General R. Suachey, 12., OAL, PB; 
Admiral W. J. L. Wharton, on, in.s.; General Sir Chas. Wo Wilbon, &.&., K.C.0., 
“ema. Tveaurer: Edward L. Somers Cocks, Zrustors: Right Hon. Sir John 
Juubbock, Bart, wus, xr; Cuthbert E, Peek, Srereteries: Major Leonard 
Darwin, «0.5; James F. Haghes. Foreign Steretary: Sir John Kitk, 5.0.2,, 
oem, Fas. Councillors: W. M. Beaufort; Lord Delhaven and Stenton; 
W. T. Blanford, 11... v.ns.; Hon. G. 0, Brodrick ; Colunel Gearge Bart Church ; 
Ney. Elias, c.e,; Colonel W. Everett, cata; Colonel J, Farquharson, €:., 08. 5 
Admiral Sir Autheny H. Hotkina, 20.5 Right Hon, Lord Loch, 0.0.0, .cAL0,, 
ete.; Rear-Admiral Albert Hastings Markham; A. I’. Maudslay; Joba Marray, 
ttath¢ General Sir FM. W. Norman, a.c.n., a.e.na.; Sarg-Major Sir George 8. 
Robertron, x.ca1-; Earl of Scarbrough; P. 1. Sclater, rar; Lond Stanmore, 
@c%ea.| Major Hon. M. G, Talbot, s.2.; Colunel Sir Henry RB, Thuilller, nz, 
«0.12.3 Admiral Hon, W. J. Ward, 


THR ANNIVERSARY DINNER. 


In the ovening the anniversary dinner took place at the Whiteball Rooms of the 
Hotel Miitropole, Sir Clements Markham, x.c.v., 7.1.4, President, preeided, and was 
supported by many members of the Council, and about 200 Fellows and their friends. 
There were among the guesta the Swedish and Danish Ministers, the High Com- 
milesioner for Canada, the Agents-tieneral for New South Wales, the Oape of Good 
Hope, Now %aland, and Western Anstralia, the Bishop of Ballarat, Sir Vincent 
Harringtos, Sir John Bramston, Mr. James Bryce, wr. Sic B. Burnalde, Lord 
Quléheater, Sir Mortimer Darand, Sic R. Giffen, Mr. G. A. Henty, M. P. Lessar, 
Dr. Leyds, Prof. Norman Lockyer, Sir Herbert Maxwell, Mr. Schomberg M'Donnell, 
Monkswell, Admiral Noel, Sir Henry Roseor, Lord Walalugham, Sir H. Water- 
field, Rev. S, A. Stelnthal, Lieut. 8. Vandileur. 

The Pursiwex'r, after propoeing the loyal toasts, next gave that of “The 
Navy and Army,” which was responded to by Admiral Noxs and General Sir H. 
Noawas, He thon proposed * The Medallists and Recipients of our Awards,” the 
toast being acknowledged by Lieut. Vasnereve. The toast of “The Siter 
Socletios” was aleo propoved by the Parsioext, and wae responded to by the Rev. 
S. Ai Srumeriras, of Manchester. ‘The next toast was that of * The Vice-Presidents."" 
‘This waa proposed by. the Parsuesr, who eospled with it the name of Sir George 
Taubenan-Goliir. 

Mr, Conmx proposed the toast of “ Our Guests,” to which Lord Warsisogay, 
Sir Sacn Samunt, and Sir Herav foscor replied, The fort of the “The 
Proshicot” was proposed ly Lord Benmivex axp Srextos, ant acknowledged by 
the Parinisr. 
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Tieel/th Ordinary Meeting, May 31, 1807,—Sir Ciemests Manatiam, 00, 
President, in the Chair. 
Exxcriox.— Clarence Heckford. 
Tho Papor read waa: — 
a EN and Morin (Nigeria)." By Lieut. Seymone Vandoleur, 118.0. (Scots 
jularda). 


. 





Thirteenth Ordinary Meeting, Jane 18, 1897,—Admiral W. J. L, Wiartox, 
0.8, ¥.8.8,, Vice-President, in the Chair. 
Exscnova—Mufor TD. Backhouse; Samuel Bakewell Mutes; Captain Wil- 
hintow D, Bird, Queens Royal West Surrey Reyiment; Alfred J.-G. Ohalracra ; 
Major Kdward Clerk ; John Ey Cooke; William Alfred Harrivwn ; Captain R, 7 
Kirkpatrick, Leinster Regiment; Liewt. Cecil: leary Loyd, lst Battalion South 
Lancashire Regisent; Colond St, John FP, Michell, Indian Stoff Corps ; Uhilip 
Munn; William Frederick Rahan ; Prof. Louis Auguate Michel. Raxencan. 


The Paper road war :— 
“Sab-Oceanle Changes.” By Prof. Juhu Milne, rk, 7.04, 
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Additiona to the Library. 
By HUGH ROBERT MILL, D.Sc, Librarian, 2.G.8. 


names are in easel case written in foll>— 

A. = Academy, Academic, Akndemia. Mag. = 
Ann. = Annales, Annalen. Pe Prccclings, 
B, = Bulletin, Bollettino, Bolotim, Hayes’ Sr es 
Com, = Commerce, Commercial, Rev. = , Revuo, Revinta. 
C. Bd. = Comptes Rendus. &. = Society, Société, Selakab, 
Erdk. = Erdkunde. Sitsb. = Sitzungsberieht. 
G.= , Geographlo, Geografla, | T. = Tranmotions, 
Laietites York. 2 Vorhaodtungen: 

= Tustitation, = 
J. = Journal. W.= and compounds 
M. = Mittoliungon. Z. = Zeitad! 


On adeount of the anibiguity of the words veturo, quarta, ete., the alza of books In 
thir Hist below fe denote by the longth and breadth of the cover Hp inbhes to the 
nearest halfinoh, The eize of the Journal te 10 x 1. 


EUROPE. 

Austria. Phanteche Huadechan G. 19 (1897): 887-347. Potkoriek. 
Die Bergetadt Idriain Krain, Von Johaun Petkoveck, With Map end [fustrations, 
Austria —Bomia. Stew. G. 40 (ASNT): WS, Gaffarel. 

Uae excandon en Heratgovine ot cx Beanie (ptomben, 1806), Par P. Gaffarel. 
Balkan Peninsula, ote Philippses, 


Geologisch-Geogmplimte Relseskizzen stis dem Orient Von Dr. Alfewt 
Philt i ans den “ Sitznngaberichten der Niederrbeinlachen 
G fir Natur nud Hoitkuude zu Bons,” 1696-07.) Bonn, 1897, Sio 
34x Sh, pp. 48, Presented by the Author, 


Asticles ou the neurer Bast, ineluding a trip from Bt lgrad by Sofia to Constantinople 


118 GEOGRAPHICAL LITERATURE OF THE MONTH, 


the Bosphorus and Hellespont, cruises in the sea, Sumothrace, and the 
Feoa” They are all (rented from the polnt of view of p yeieal geography, 
Cyprus. Contemporary Ree. 71 (1897): S92-908. Geddes 


, Actual and Possible: 6 Study in the Faatern Question, By Patrick 


Geddes deserihes his recent visit to Cyprus, discusses the resources of the 


Prof, 
faland, the improvement of the Lmpoveriahed le 
sere Saintes bs to tot soleus of tbe Waster Question, aos ome 


France. Setence (a#.) 5 (1897): 644-647. Gulliver. 
Noteaon Prenoli Geography. By F, P, Gulliver. 
De Salton iiitves casneeen hedatiy the plisetonl. gscgeenphy of, the Pays Oh: Dewy, en She 


See Janssen. 
Four Da Roney sees i te Real oC Mien Pines Be Janssen. — 
Annual +. of thy Smithsouian Institution say 188 Washington, 


1898, Size 9) x 6, pp. 27-247. 
Translated from the Annuaire du Bureae des Longitude for 184. 

France—Moct Blanc, «\ Hil. 124 (1897): 972-975. Vallet. 
es is paralldles qui ferment le umasif du Mont Blane, Note de M,J. Vallot. 


Cowbats theory of the “ fan-atrnoture” of the strata of Mont Blane, and con- 
tonds that the rocks form simply a folded «ynetinal, 
Baedcker. 
Northern Germany ue far as es the Bavarian and Austrian Frontier Handbook 
for Travellers Karl Bacdeker, With &3 Mapa and 56 Plans. Twelfth Revised 
Edition. Teipsic: Karl Baedeker; London Landon: Dulau & Co, 1807. Size 64 x 43, 
PR xxiv. an M42. Price 8 marke. Presented by Mewre Dulau & Co, 


Greece. Globus 71 (1807): $4505; Oppel 
Dio Gricelien nach Zah!, Vorbreitung nnd Abetammung. Von A. Oppel, 
Contemporary Hee. 71 (1897): 858-506, Cornish 
Outdoor Life iu Holland. By ©. J. Corniali. 
Teeland—Sailing Directions. Tenkins 


Sailing Direetiona for the Fiords, Varta, and sy 7 of Iceland. To siren is 
siied’ Brief Instructions for tht Hastours ex: #, and Weather in the 
Faorde Islands, Compiled .. HL D. Jenkins t James Imray & Son, 
1 iti Chart. Price 4a. Presented by the Publishers. 


This work Incluiles the cbeerrations of Livut. Wandlo on the lee and currents of 
Teoland noticed in tho Journal for May (vol. si apie 573), tn commection with which it 
pa Grew be cheorsea ee (he senate Sere mente vag oer yee wipe i 

been published since 1822, wae taken Wadle’s paper of 
Norway —Varangor Piord. peed ap asa apeap ice 137-158, Strahan. 

is Cheat Sassbabian ol Baleinaihl-Agy US the Vatenger iced. By Aubrey 


Stmhan, A Plates. 
The Raised Besches and Glacial Dopesite of the Varanger Fiord. By tho same. 


Roandinavia—Historieal, Fir. GO. intiana 4 (1897): 105-203, Rovigiio, 
ont Scandinavia © Hi wm peas oscuro di Paolo Diacone per {1 Prof. Ambrogio 


On the meaning of tho term “ Scandinavia“ as applied tn the writings of Pant the 


Constantinople. Riillor, 
Letters from Constantinople By Mra Mox Miller. London; 3 Lengraes & 
(o., 1807. Size 8 x 5}, om Viti and 196. Litwetrations. Price te 

United Kingdom—Exgiand. Foster. 
Seen eee har ai saat rt eon bt Lomion: J. 8. Virtue & sa 

x Shetek Mop awd Meastrati Price Ss. Present 
ty the Publishers. 7+ = 


Au effort to extenil palilic interet fn the archmology anil history of seme of the 
moet Leautiful parts of the equity of Buckingham, plessantly written and fwithy well 
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United ere 
of Solence and Art. Anniml Report of thu Geo Survey of the 
United and of the Riuseum of Praotion! Geology, tor the yeas eoallng 
December 31, [806 By Sir Archiball Getkie, pot, L, ete, Direotor-General. 
London: Eyro & Spottiswoodo, 1887, Size 10% 6}, pp. 108, Inder Mops 
Presented by the Survey. 

United eg Sar te Quarterly 7. Geolog. S. $3 (1897); 157-176. Davison. 
On the Pembroke kes of Aunt, 1892, and November, 1808 By 
Charles Davison, se. eh Mlepe 

ASTA, 


—Kifristan. JS, Arts 45 (1897): 573-581. Robertson. 
Kéfiristan : its Mannors anil Customs. By Sir Goorge Scott Roborteon, 041. 
Sir G. 8 Robertson sums up and extends his conclasions sa to the erigin und 

character of tho Kafr tribes of the Hindu Kuh, already given im his book on tha 
comnitry, 
Asin. 


Soptans. 
Licutenant-Colanel 
Orgusieation PAnmts ibe tne (isto) ost f ion 18ft-878. 
Guia ial Is tle i Oharles-Layanzello ae sisi) 10 x rel Bo 


epee and impartial account of the milita. cane lg ee oe 

the borders of India, tntened for the Instruction of Hyco veloata) 

Chinese Miscellany. Mesny, 
Mesny's Chinese Miscellany, A ‘Text Book of Notes on Chins and the Chinuse 
tu two voles, By William Moany, Shanghal, 1826-97, eae Ii x Sh, pp. 
(vol. £) 524; (vol. 11.).520. Prive wll, She, Presented by the Author, 


India. SM: Aelatio 8. (1007): 380-79. Baden-Fowsil. 
lh nese the Dakhan Villages, their Origin and Development, By hE 


This stuly donle oe thi rate mprestcs of the village-communitios of the aro 
India. 


indteenth Contry 41 (1897): 865-882. 
reit Sadn thoes Visors. By Sir Alfrod Lyall, hon, G00 


Statistics. Downing. 
at eyrrerongit for Btutions ot ore Bose the Path of a eprint Bows 
2s - A. . Dow Mh. DIG. 
the Aol Site Royat yf orccrbba- | 1 Soviety, vel, Iwil Now d (March, 
Toe Mx 3h (8 Ciseeepenteche neg = 

stutisties of — cloudiness for the latter part cpg Noyes, Fam 
line of the total sclar t of the 
in the west of Pecan 21s, bringing ot the er superiority 
Pow wire Geolog. S83 (1697): 225-244, Blake, 
4. PL Blake, wih 
Sap end Sotaae ms By thy Rev, be 


This article contains an interesting description of the Ras of of Cuteh, the excluaion 
of the sea from which the wuthor i= fastined to attribute to eliting m by wind-blows 
and rein-waahed He shows vonclualvely that the maiz iaaln geologieal agent im Catch 
is now, and haa boon for ages past, the wind, 


India—Godaveri delta, Blocineood’s May, 161 (1897): S52-8E5. = 
An Indian Romances « Lesson of the Famina, 
A picturesque and most Interesti irase of an official blupbcok on the 


works itt Ue delte of the Gadareri, wich have eflecinally secured that 
ox region against famine, 


ely seal 


a ——————— 
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‘Tndia—Hyderabad Fortnightly Ree. OF (1897) > O11-922. Rok 
"The New Eta in Hydersbed. By Joseph Rocke 
‘An historical akotch of rreent events in the great Mohammedan State of Hyderabad. 
Indin—Madras, Mom. Geolog, Sure. Faria 25 (1895); 1-218, Foote. 
ne Sencey the Rellary District, Mada Proslilency. By BR, Bruce Voots. With 
Map anit Piaiee 
India—W¥, W. Proviness and Oudh. Crooke. 
The Tries and Castes of tho Nurth-Western Provinces and Oudh. By W. 
Croke, ma. 4 tole Calcutta? Office of tho Superintendent of Government 
Printing, Todia, 1896 Size 10 x 6}, Py (vol, 1.) eoxvl amd) 204; (vol fh) 00; 
(vol. Hi 200; (nul, iv.) AIG Plates. vealed by the Indian Gonernment. 
This large work differs from other ethnological tratives on the North-Wost 
Provinces t sapplying s vast amount of detailed imfartastion aa ty tae matnesa aail 
ona of tos nteates Tho compiler insists on the importaveo of the work 
having bewn undurtaken at the present tine, when caste ts in watate Of transition owing to 
the mpld Brolimacization of the Dmyhliun races of the mowstain fegion. Retna ht 


tiete of tay val introdectlen, giving muny ionlar of anth 
menauremente u diamasion wf ihe origin of 1 anil of the ex tribal 
Hivisions and their eustome Tho body of the work ia un alphatwtioal of 
the various tribes sud énstes, Mustrated: by mmerote vuckgrapha of tho people 
deseribod. ‘There is a copious index. 

India—N.W, Provinces. Crocke. 


The Norilt- Western Provinces of Initia, their ona Ethuology. and Adminis- 
tration. By W. Crooke. London: Methuen & Oo, 1897. Slee 02 x 6, ie xi, 
and 262 Mup und Tlustrations. Preernted by the Publishers. Price Wa. 

‘This will be separately noticed, 

India—N.W. Provinces—Naini Tal. Holland. 
nak on the HO oe Strnoture and Stability of tlie Hill Slopes amand Naini 
Tal. By T.H.1 Calouttas Ofilee of the Superintendent of Government 
Printing, Indix, 1897. Sizo 10x 7, pp. vill, and Map aud Sections, Pre- 
sented by the Director, G Rarvey of India. 

A special swte will be given in the Monthly Record on thiv Hopart. 

Indin—-Panjad, Hatara. Mem. Geolog. Sure. India 28 (1896): 1-302 Mi ddlemine. 
Sotpterg bed Hazare and the Black Mountaine By © 8, Middlemles, With 
Map and Plates. 

Malay Archipelago —Jara. Oudemans, 
Tie Teangatation yan Java efit vor Pomona! des go meget THetestes 
lu Nicderiiinitinh Ort-Indion. nite Abthullung. Ergubnises der ‘Triangaiation 
Awolter Onimiug im Aufteg die Minketoritmea der Kolunies und autor Mitwirkun 
vou 7. OA, Van Axperen, ML LA 3, Van m, W. G, Tonnkeen, und 

Y you Dr. J, AL imane. Hung: M.Nijhoif, 1897. 
Size 14x Li, pp S58 Mapa Preented by the Rilitor. 

Yhle tea further luslulmunt of the yubliontion of tho grest triangulated aurvey af 
Java, this volume dealing with the cmetraction of the triangles of the seeomt order 
breaking up the groat primary trinnzlen 

Reise wach Oyt-Bocham, Von Willy Rickmer Kickers 

An interosing acconnt of & Journey Cirough Dokhare i 1896, 

Siberia. Ree, G40 (4897): 240-270, 221-947. Do Baye. 
De Mosoou & Kratnoiarak. Sonvonire d'une mission. Par Baron do Baye, Weth 
Map and Mnatrations, = 

This extrowely interdwting aurrptive describes & Journey wulertaken with the object 


of d archmol speciniens, particulaciy of tle Sta 
wink denstigtlons ot thie mot and scones af to-day, ; ne age, but it abownde 


AFRICA. 
Liettenant-Colonel bre nigthalees 
t-Colon reté Septams Las Expédith 
Ashantes, ISTE-I874; Zulo, 1878-1579; ey IEE aoa, 168h-io, 
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Ashuntee, 1895-1806. Paris: H. Charles-Lavauzello, 1897, Size 10% 64, pp. 200, 
Maps. Price ta, 

An excellent and Itipurtial sooount of tho * little ware” ourried. ow hy British 
expeditions in Africa, intensled for the instruction of Fropoh colonial alticials, 
Central \. Coraet. 

Observations sur lea Terrains Avciens du Katanga faites wu cours de Vexpédition 
Pia-Froneqni (1831-05), Par J, Cornet. rn. 55 Imp, H. Vaillant-Carmanne, 
1897. Size 10° 6}, pp..170, Plate. Pres by the Relylan Geological Sooiely. 
German East Africs, © -M. Dimitioh. Schutege’, 10 (1897): 00-63. Ambroun. 
Geographische Ortabestimmangen, auagefillirt von Herm Hauptmann Ramsay bel 
Geélegenbuit verschiedoner Reisen in Ostafrika. Berechnet yon De L. Ambronn. 


German East Africa. 

M. Deutsch. Schutegel, 8 (1804): Sh-218 ; 10 (1897): 46-00, 
Die Wahwhe, Von Wilhelm Arning. 

German East Afsica, AM. Deutech, Schutegrb. 10 (1807)> 5-142. Lieder, 
Reise vou dey Mbampa-Bal am Nynsea-See inch Kisewore am Indischen coun, 
Nach dem ‘Tngebuche des Geologen Lieder. With May. 

Gorman Weet Atrioa—Kamerun. Mf. Dentech, Schuteged. 10 (1807): 25-45. — Bjdatedt. 
Die Sdugutbiers des nord weetlichen Kamerungebiotes, You Dr, Yagre Sjivtedt. 
German West Afrion—Togo. M. Deutsch, Schutsgeb. 10 (1887): 73-87 Mischlich. 
Rei t dee Missiouars A. Mischlich in Bismarckburg. With Map ond 

Ilestrations. 

Socotra. Nineteenth Coutury 41 (1897); 975-982. Bent. 

oe Island of Socotra. By the late.J. Theodore Bent. ~*~ 
is possesses the tnelancholy interest of bein tho last ti of the lato 

Mr, Theodore Bent. 11 gives » Sescription of th visit to cota Yast winter, dotuila 

of which will Unly appear in the Geographiont Journal. 


NORTH AMERICA, 


Fishes. 
Smithaonlan Institution. United States National Museum. Buliotin of the 
United States Museum, No, 47. ‘The Fishes of North and Middle America: s 
ve of the found in the waters 


pp Lx. and 1240. Presented by the Smithaonian Lextit 
Cunada. J. Geology & (87): 237-262. Dawson. 
Ate the Bowldor- Clays of the Great Pinina Marino? By George M. Dawena, 
‘The evidence brought forward by Dr. Dawson sccm to point to 4 marine origin 
for the benlder-clays in question. 

Canada. JR. Cotontat 1. 2 (1807): 398-424. Smith. 
Western Canada —Before and Slose Conletoretion, By Sir Dowald A. Smith, 
Canada—Labrador, Low. 
Geological Survoy of Canada, (. M. Daweon, ¢31.0., ote, director. Part 5. Anoual 


Report, vol. vill. Explorations in the Labrador Peninetla along the 
East Main, ia itt Smicangn, and portions of tin ier 


Roksoak, Hamilton, 
err lied Peas Ottaws, 1896, OF X 7, py SES. Plales and Mops, 
whigh hos al ical copa. ot Mx. Live's explomaio Ia the Labrnderpesinesin 


Canada—North- West Territory. Tyrrell and Dowling. 
Geological Survey of Canada, G. M. Dawson, cm.0, eto, Diroetor. Part D. 
Annual Th on. the Country bet Lake and 


5 fe vol, viii, “Report weet Athahascw 
Churchill River, with Notos on Two Routes travelied between the Churchill and 
Seskatchowan Hivers J. Burr Tyrrell, assisted by D. B Dowling. Ottawa, 
Mev deabla yon hi 5 Map anit Plates. ve? 
8 piece of work, commlining geographical and «ges surveys 
The map shows the T antasture of the country along the Hues route. 


122 QROGRAPHICAL LITERATURE OF THE MONTH, 


Canada—Historical. B. American 3.8.29 (1897): 41-54. 
The Conealilation of the Troquais Confederacy; or, What Happened on the St. 
‘Lawronoe betwoen the ‘Times of Cartier and Champlain. By James Douglas. 

United States—-Alssks Glebe TE (1897) = 255-200, Groim. 
Die Gletecherbal in Alaska und thre Erforschang durch John Muir. Von Dr. G, 
Greim With Map nad Hnatrations. 

United States—Alaska Glols 71 (1897): 207-20 Winds, 


Ht. do Windia Reiaen an dor Boringestrasso, With IMustrations. 
United States—Coast and Geodetic Survey. 

Report of the Superintendent of the US, Coast and Geodetic Surrey, showing the 
progress of tha work eo Hn tinea! yoar ending with June, 1804. Part 
Appendines re to the Methods, Disctiazions, and BReaults of the Coust and 
Geedetic Survey, Washingtom, 1893.. Sive 12 x 9}, pp. 616. Charts and Plates. 
Prevented by the U.S. Government. 

The Repert contalna ton appendices deseriptive of determinations of , geadetio 

magnetic conditions, and tides tn the United Statos, toelediee Ale Tho 

tles of tho more important are given separately in thia bibllograplsy. 


ft 


United States—Connecticat Valley. J. School G. 1 (1807): 72-78, Orr, 
The Geogrphic Features of the Connectiont Valley in Western Massachusetts, 
By William Orr, jun. 

United States—Neow York State, J, School G. 1 (1897): 108-110. Jameson. 


Tho Climute of New York State, By J. M. Jameson. 

United States—New York State, DB. American G.S 29 (1897): 1640. Tarr. 
The ical G of Now York State. Partiv, By Ralph S. Tarr. With 
als ee mg ral 


United Statex—Niagara. PRL US C897): 200-278, 
The Utitleation of Niagara. By ‘Thomas C. Martin, With Scotions. 


CENTRAL AND SOUTH AMERICA. 
Brazii—Amazon. PRA 15 (1897): 217-226. 
Cable Laying on the Amnzon River, By Alexander Siemens: 
This will be specially referred to in the Journat. 
Chile—-Chites, 


bay 


Sitalthes: grcgritiaas 4. hitrogrilioes aches Chttos, Por Roberto Maldonady 0. 
Santiago de Chile, 1897, Size 10} x 7, pp. oxxxviil. and 380. Map and Plates. 
South America. 


Habel, 
Anaichten aus Sidamerika. Sehilde einer Reiss am Le Plata, in den 
TH as Anden und an der Westhist, You Jean Habel, Berline D, 


1887, Sinn 11¢-x xii. awl 76. Map and Plaies, Prevented by the 
Publisher. ata - 


This fanly Wnateated volumy will be specially noticed, 
South America—Maps SG. Lishex 15 (1898): 489-508, 


Mendes 
Awerica austral. Ourtos cacriptas di: America nos annoe de 18824 188%. Por A, 
Lopes Mondes, a9,y1. Tercelra parte (eonclusio), 


Tropical America. DB. American G.8.29 (1897): 55-60. 


Nicholas 
Eeotamic fG and Phyuical Conditions in Tropical America. 
By Frencis Nicholas With Map and Sectione, . 


A-note will be given on this paper. 


AUSTRALASIA AND OCEANIC ISLANDS. 

Australasia. Semon. 
Im gustralisches Rusch und an den KGuten des Korallonmeeres. Roiseorlobnisee 
re einos Naturforschers a eet Non-Guinra und den 

o) on. Von Semon. Leipzig = W, , 18060. Bie Oh x 
Mape wnt Tlastrations. =_— vii 


This admirable work will be specially nation. 
war bagyd Island. Ressell 
© Olinute of Lord Howe Islend. By H.C. Russell, na. cona, etn [Read 
before the Royal Soviety of N.S. Wales, October 2, 1995.) CY hayl Bize wx th 
A very brief abstract of wight yous’ observations 
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Haat. 
wee of “Avetolian Weather. os Bar tty A. Hunt, With Forty Diagrams, 
9x 6, pp. 44. Presented by the Auther, 
New Caledonia—Coffee, Moncolon. 
BSG. Comm, Borrleaux 20 (1897): 97-109, 129-145, 178-190. 
Le café & la Nouvolle-Calédinia. Par Leon Monvelon. =. 
A fu and the of in 
Ween I! deeeription of the coffer plantations protease of preparing 
Now Zealand, > 


New serum aly citar en age h Tesuod by th lg ee tee 
31, 31, Broly, Westininster, 8, W.. London: “tage formation Oties, 1806. 
Size 5) x 5}, pp. 58. Price ld. Presented by progr vated lip ‘or New Zealand. 
Now Zealand, — 
New Mgr Crown rae Guide, No, XIV. Auckland Distrlet, cormoted 
Cr : mW Ne v. end 4); nae corrected up. to Oetober 1, 1896 
PR. iv, an ; PBiagion - Disteiok, 
iy, and 12): Canterbury Disttien bisected up 2, 1896 
iran 6, Wellington, 1896 Size 13h x 8]. Presented by the 
ote 
Particulars of the crown Vande ln the severed poorinces St ee Zonland open for 
selection by acttlers, with the mle of procedure for obtaining grants, 
New Zealand—Tarawora. Sonttieh G. Mag. 13 (1897); 240-250. Cadell. 
pT en cage RE oi By Henry M. Cadell, of Grange. With Mops and 


The article le Mustrated by strikin: poston of the phenomena of the hot-lake 

Histrict, and of thi #ite of Wairon bition and te destractive ernption of 183, 

New Zealand—Year-Book. Dadeleren 
The Now Zealand Official Year-Book, 1898 By E. J. yon Dudoluzen, Begutrar- 
Generel Wellington, 1806, Slee 8) x 5}, pp. vi wml S64. 

Tho official deseription of the colony of Now Zoalanil, with atatistion for 1808. 
Samon—Famine. Petermonue M. 43 (1807): 88-70. Bilow. 
Die Darre dos Jahres 1896 anf der Insel Saveit, Samoa-Ineetn, Von W. ©, Balow. 

On the Sateown fatale of 1896, 


POLAR EEGIONS. 


Antarctic. Globus T1 (1897): 281-289, 302-109, a 

Diy semares a seer gees Etforschang der Sid polatrezion 
Ke o enterprise = ii of the compilations 

peer ath Sy wage tines, an: 

promi eer fe the at eset emma 23 

hance ren to the sonaw wor 

the whalers, and to the expedition of Dumont D'Urville, 

Antaretic, Naturwier, Wochonschrift 18 (1897) = 208-211. 

Aufmiben nnd Stand dor Sidpolarforehung. Von Rudolf Mewes. 


Tho author = ity of o small German private ree apres he 
auinhitla verte oak haa. planant for for this bait bas bern obliged’ to 
postpone rsd inal The coat hae 
Arctio. Scottish 6, ries i3 Aarh: ese Nansen. 


Some Remlts of the Norwegian Arctic Expeotition, 1893-04. By Dr. Fridtjof 
Nansen. With Map. 


A reprint of the attictes in the Goographioal Jinorwal 


Arctic Regions, ee 
Problems of Ni : Researches and Discoveries of Gustav Jagger, 1.d. 
and Transtaied be by | a. ee Landon: x Ponce 
We one aoe ned ly te » attention to arctic 
The late Dr. Joe Phiten eae sion: mattors, doroted #or 

eee Post Pape solar the valuing named above. te devoted to that ub 


ran consldertions of anitwal siletttbution cod ot of cocan cnrrenta, he waa led to bellove 


—= 
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that the land around the north pole has Ween. and is still bei ly reduced, in 
poe Ei This eomiderntion also led him in 1865 to slate his ne land, 
but an necen, would be etry at the north pole, a conjecture i bal 
Nunaen’s expedition. 
J, Geology 6 (1887) 2 220-240, Chamberlin. 


Gilaclal Studies ih Greenland, X, By T, 0, Chawberlia With Tilustrations 

Greenlnad—Magoetic Obsorvationn Terrestrial Magnetiom 2 (1807): 32-24. Patnam, 

Rosults of Magnotio ete Sis on the Greentnnd Expedition of 1696. By GR. 
Putnam, With Mop and Diagram. 

Polar Exploration. Markhim. 
The Promotion of Further Discovory in the Arctic and the Antarctic Regione 
By Clements 2. Markham, ou, ¥is—Annunl Report... of the Smithsonian 
Tnstitutition ... todnly, 1804. Washington, 1896, Size 9} x 6 pp, SI7-SAL. 

Reprinted from the Geographical Jouraul, vol. iv., 1804. 


MATHEMATICAL GEOGRAPHY, 
Goodasy. O. Rial, 124 (1897): G4l-043. Lallenand. 


Sur la préciefom compare di divers modos de de Ia vertivale dans lee 
piiarrenies aetmoatears, £640 édiyues ou topographiques, Note do AL Ch 


Tho =i of comparing doterminations of the vertioal by means of contact of throe 
with a auriace of mercary, observation of the nadir im a merenry artificial 
sod the use of the xptrit-lewel showed that the lest-named method was by far 

tho most scourate, 
Horizon—Definition. Rew, @. Tatiana 4 (1807): 185-104. Saijn. 

Sulla defluiziove sclentifies dell’ orizeante, Nota di G. Salja 
A collection of defisitions of the term horizon from various authorities ranging from 
1207 to LAM), 

Bees. 


Latitude Changes 
Vatintion of Latitude. 5 Saige Koes Annual Report. . ..of the Smithsonian 
Tostitation . . . te Jaly, 1 Washington, 180, Size 0} x 6, pp, 271-278, 
A wory oleae exposition of the mature of the latitute changes dotected ly modern 
aetroviomers ly the form of « lecture delivered to the New York Academy of Selene.« 


in 1895, 
Clancey: 
Aid to Land-Surveyin all Edition), in English only, aceoinpaniod by 237 
ilnetentims on the iB ary and emtnigitig ouinerote set at tables, iy ©. 
Ciancey, Fourth Edition. Rovieod and enlarged. Calontia: W. Newman & Oo. 
1805, Sino 124 x 99, py iv, 80, 24,8, ond 10, Srice Be S'renented by the Author. 


PHYSICAL AND BIOLOGICAL GROGRAPSY. 


Limnology. J, School G1 (1B9T} = 6S-T2. Brigham, 
Lakes: a Study for Teachers, By Albert I’. Brigham. 
A tlmplo discussion of the phenomena of lakes, 
Ranaall. 


Meteorology. 
bclosa the Hepel Bosiehy of Stew South’ Wo ls, pe 8 18 “Sydeey. 
ow a une 1 
Sise 10 « Of. np. WH Presented by the mt 
ae argument, aber ge by Matisticn relating aa Sails and Ini 
chruchatiation of Lia imate follow » ninoteen-rears cycle. Tho sates ol ra 
pias for seedy ~— ‘rh end Australia fram 1788, sheorligg the alteron’ of 
rod und ted and he ventares to prolong it wot the year 1008 fr Australi, 
tm year 189 1897, 1898, in 0 1902, 1008, und bud yeurs for the rest, 
table ls given of all recorded droughts in Butope etd Asia Tuck to the pur SG 
Ocean Currents, = Rossall. 
Ourrent No, 2. Hy HL. 0. Russell, [Read before the Royal Society of N.S. 
Wales, ber 2, 16u6.) Pree por eer) Chart, ae = 
A note im this ily erroneous, and not affeestin refers to 
Moly: svcntved tram = the late De. Neumayer, diseetor, up te tb. thee ef bie dostt, ot 
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the Meteorological Observe: Regen phage calc Dad rer gprs 
ee and Nee Zankann the reeul et eee os It is curious to 
note that nuae of thume Launched hy the Dison in 1892-03 appear tu have 
heen revovered, 
Oceanography, Rev. Scientifique (4) 7 (1897): 584-580. 
Le plankton marin ot Jee gaz de eau de mer. Par M. Martin Knudsen, 
On the influence of marine organisms on tho dissolved alr of sea-water, 


The Phvsteal Condition of the Ocean. By Captain W. J. 1. Whorton, nus— 
Annual Report . . . of the Smithsonian Institution . , , to July, 1804, Waaliing- 
ton, 1896, Size ye x 6, pp. 343-558. 

Roprinted from the Dritish Assoolation Report for 1894. 

Forbes. 

Antarotira >: « ‘eaniabce Austral Land. By Henry 0. Forbea.—Anuual Report . 
of the Stoitheonian Enetitution ... to dnly, 150k Washingtom, 1826, Size 0} x ry 
pp. 207-3108. 

Reprinted from the Fortnfyhtly Keview for 1894, 


Torrastrial Magnetiam. Recker. 
Terrestrial ay Ror By Prof. A. W. esa tain sue ao» Of the 
Smithsonian Instit ation. . to duly, 1898, W 64 x 6, pp 


173-189, 
Roprinted from the Beitieh Apravolation Raport for 1894. 


_———— 
NEW MAPS. 
By J. COLES, Map Curator, B.S. 
ARCTIC REGIONS. 


Azotic Regines, ranmptiaing the wee vent explomtions of Robert E. 1 
Fridtjot Nansen, and F, Jackson. Prot. Angels Hollie i Drawn by J 


fi 
Ps 


Twelve Charts of the Tikal Stressus aese the Channel Islands and Nei nz 
Fravoh Coast. By. i. Colline Published by J. D. Potter, on, 1807. 


This atlos contains twolve gras Mu rone vge the direction of the tidal streaur 
around the Channel) islands, and o# far ps the neighbouring comst 
ohurt reteeent the dicet of the tide at any place 
time nator igh water at St. Poter’s Port, Port, and where the ra tide bs 
jn wiserted (n'a circle at the end oF the arrow we indicating its diteetion.. The plat 
on besgere the chara have been eenstroeted la an exceedingly simple ono, and. the 
tofermation contain t# in exnet accordayco @ with that given in the Adoiizalty 
* Channel Pilot, Part tL 


England and Wales. Ordnance Sarvey, 
Pabli at’ ue immed since May 8, 1897. 
6-inch—County Mapa (revised) — 
Exotaxn axp Watse — 8 vin, 1] aw, ar, 16 x, bes ww, 23 8, 
24 ew, 2540, 27 sn, aw, So ew, London, 11 as Middlesex, 10 xm Surrey, 
10 Nm, e8. de eoch. 
beep” fer hn 
5h bY Sh are 
Lats os 67.80: 3X 
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Reese Ss ERS 5; LXXXIV. HH; DXXXV. 1. Bampshire, XXXVI. 7; 

XLIIL 16 It; LIL 12; L1Va. 16; yes LVIL 8; LX. 16; LXL 1, 

1% 19, 11 LXIE, 5, 6, 7,9, 11; fatttred LXV. 1,4, 
1; VUL 4,81 aT Kent, II. 

6, 7, 14, 15: XX.1, 5,10; XXXL 12; eee 1}, 12, tas XIX. io 

4, 6: 3; UXL 4: LXITL1, 4% 4, 5, & 7 9, 10,12, 14, 16 

Lu: V.% Morthum- 


4 
Se 
~ 
Eh 
wt 
Be 
® 
=e 


; LXE 1; LXV. 2 10: LXVIL. i, 2 8,4, 7, 8: 


Historical Geography. me 
Historical Aties of Modern Europe ‘from the Decline of the Roman Ear 
also mape of parts of Asis and of the New World, connected with 
Edited by Lané Pools, st.a. rnp, Lestume in D: 0 
in the University ot Oxford. Part viii. Oxford: The Clarendon Preae; 
agen , and New York: Henry Frowde, ws; Edinburgh: W. & A. 
x i 


Past vill, comtaine: Map M4, Germany tinder the Saxon and Sallan 
Soa We vhs Games 7 hice erga Spauisl, Knee int the Sinlenni 
¥ ates Tu tred 
By Ui ate Chek HE. Bk, wa Fach map fis aceowspanied by notes, which 
to 


ASIA. 


Borodovski. 
Map of Manchuria, compiled a tiger erp Seale t ¢ 3,500,000 or 45°2 stat: 
miles to an inch, St Ministry of Tinance. Hwasiian character. 


Rassisch Asien Syd rans Jon Tand sur Lae ene der Sibirisoh-Mandschuri- 
vege yg ter der Aufnahmen vou FN ISG; F. Jackson, 184—- 

; mod A, ee 1804-95 Petermauna iache Mitteilungen, Jalirgang 
1607, Tadel 9. Gotha: Justus Perthos, 1997. Presented by the Prul 


AFRICA. 
Tunis Service géographique de l'Armée, Paris. 
Tunielw, Carte de Roconnalssance. Seale 1: 200,000 or 27 atat. miles to an 


inoh. Deed, gravid et publid an Service géogra né de Armée. 
Sliwet No. xxxiii. erie O fe. i 70 conta, is 


AMERICA. 
ae AmsShils. 
a de Pe de Cuta, Dreesée uprée lee documonts officicls fee plus 
pio indiquant Is marché de Varmeo révolutionnwire et les Hens forties 
* La'Trocha ded Mariel" ot “ Le ‘Trocha del Jtearo* Swmilw 1: 2,000,000 
or 1 Aghenes tiles tonn inch Par V. Mostrw Amébile, Anvien OMeclor dé Muli. 


Washington. 
Sectional Map of Western and Contml Wading! a v. “oe ne I: Feta ~ 
OS slut miles te an ine, Complled anil probs shed oe a 
and Bine Print Oa, 1897, Seattle, Washington. Nemeed - 0. P ndersoa, Eas, 


Yor all pu of refurencn, ith rogenl to the western and central of the 
State ot W ade » this will bea noefnl mop. If shows wll cen or 
eevtions, railway ayuteme, and Indian reserves 


The World Vivien de Saint-Martin and Schrader. 
Atlas Universe! de Géographin. Quymge commenc! par M. Vivien de Saint-Martin 
et or r= Pr. Schrader, Ameriqueda Salen 5 fruifle PFeuilled. Parisi 
Hachette et Ci ; 
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March oi A 
2951 to 2956 i Bix Monthly C rupted eden pogo vole Each we 


an atin, 
3 m = 272 Haglan, Pipa und—Hatce tS Germans ot Knbe 
ver, Ie, 

465) ms a&:0:68 Shpsind labo eBseiehy sound or Lerwick harbour. te. Gd. 
2331 m = (78 Gulf of Finland: Sp ane anasto ts 2a Gu 
2826 m = 12 Gait oC etalees, not Gores hee to V 2s, 6d 
1555. m =19 Mediterranea :—Anchormges on the north coast of Crete. Le id. 
262 m= 20 Newfoundland, east oosst:—Motion head to Flat Rock point, 

petri va approaches t St, John's harbour (preliminary 


72 m = ve Anciicrsices on the, est con oie es and 
“ - Holihase wharf, Wondy point anchorase Nedily harbour 


1200 m = Newfoundland, west coast :—Boune bay, Lark horbour, 2s, dd. 
2784 m= Here sp rnc yoann Lawrence >—Shoet xiv, Lachine rapids 


2. 

278an m= 20 Sorth Auwrica, river St. Lawrenco:—Sheet xv., Caseudes point 
to MoKios point. 22. 6d. 

27800 m = 2 Bee: Aecian, vet Gh Ta epryoni—Snnte aXe Manns Bee 


Tp m= =205 Nar vin gw St Larene—Shaat sil, Comal 
Furran's 
289%, m = 235 Beep Saree by NETO Wht vvomay. Wann Sears tee point 


278e m= 237 Nth Ate ioe 8, Lawrence Shot xx. renee Oo 
27885 m = 2 North Amica, Fiver S, Lawrence Ogdensburg to Cale shoal 


Sumner straits, and 
363 m= 026 a Ses sg Sry ney i and Lyun 


2968 m = = 1910 Alvins, pouii-enet cendl Poet Meet eoteatee la 6d, atek 
2890 m = South Indian :—Chagos pelago to Madogasonr, 
Sef ea ve pane erences tejpe ap gi gp oo c 
iu = var, An on —_ 
rouuleteal Palo Saat stfu or Vlogs hand Pay 


z Sopans bey Bonthain (Bantaeng) roadstead_ 
15 m= 60 Lis ink Dy ee ade Le fet 
= apen— fr plan, pproae 
730) pa = 296 Sopa Uwajima bay, 1s. - 
‘S08'm = 80 eens res eulack oasal of Manchuria :—Granitnui buy. 


So ae vary Aichocrg Sa, Cho iene Sia we) ove bay, eto, Datta 
or Tummln river, hay, Vanine bey, &. Linocentia bay, 
_ , Grossyviteha bay. Te, Gd. 
24 m = 047 rioting eBay: ong tag = oe. Gd. 
2373 ts = vas. Anchomgrs in 1 lomon tilanda —Bosufirt tay, Satalahis 
“THC Tes Teoteenan Aarteeaeieg rt 


Hozel Holme bank, W 1 
2850 Candis, Poro bay, Port Nikolo Plan edd, tnteanoe bo Siplnes 
i Plane in the Canary ialande —Plan added, Port Gando, 
10 Luke Erig, weet end >—Plin added, ileperitie harbour. 


i, D. Pottor, agent.) 


Hydrographic Department, Admiralty, 
stp {= Tat at the Hydregmaphle Department, Admimity, during 
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Charts Cancelled. 
Mes iA = age 
973 Entranse to Sti Gerumne 5 Witeenes < St. Germans Lynher 
or Lynloe river. river . chs vr i sh dp . 


1118u Plan of Bresesy wound OF} vow Chart. 
Lerwick barbonr on thish” thressay sound or Lerwick harhowr , . 2651 
¥RSt Varo sani, Renekar}New Chart. 


bartenrr. Hangs head to Bard sound . . . © . 2931 
Heid maeiusdien 1on the weed) artery he 
An t t New 
coat of Nowfoundland, iandieed 1s ‘ debs saat pe 
712 Plans of Roebe harlnuri Naw Chart. 
and Noddy harbour on this) Anchorger on tho west coast of Now- 
sheet. - Pe a = She 'e pd eae 
: ” vow Chart, 
8 River Niagara, (  Biver Ningara and Welland canal . . 335 
G5 Plan of Jah bay on inet ae Obart. 
Pome Sash bay. ce ee ee ce wl os SOO 
J Moutagne rocks 
22) Kaloyeri rocks. 


Charts that have received Important Corrections 


hey. 28145, Scotland, west comst -— he, "south 
Gulf of Finland >— to “ shore. 72, Port of Hoelya and 
entrahes to rivers Tinto and Odlel Linews islanit >—Lame 
poduss island. 2 pea Pi Malamooco and Lido, and 
the channnls leading to Venico. 1670, Harbours and anchorages in e 
archi 1086, T s—finlt to and 


hetwispher, 1585, Newfoanidiand :—Sope arm. 490, Lake Erie, west ond. 1505, 
Sonth Amorira, north const:—Cabw do Norts tw Marsnham. 1922, Britteh 
* Columbia >—Feraser iver ohd Borrant iniet 2237, Alaska :—Sitha sound, 604, 
Asien, went eunst > —Cace Lopes tay #0 Bt Pant de Loanda, $8, Balochistan :-— 
Mneket to Karachi. 737, fndia, west coast:—Arnala ielind to Kundari, O4fy, 


Enatorn atchl hag Seiers portion, 2409, West coast of Formoaa and Pescailoroe 
ohannel. 7, en ee Kiussiu and Shikoku, and of the Koren 
S11, Manoburin:—Trinify bay to the eastern Manchuria :— 


arracouls harbour, 1644, Bering sea >—Komandorski islands. - 154, Harbours 
and suchorages in the Now Hebirides. 
(JD. Potter, agent.) 
Monthly Carrent Charte for the Atlantic Ocean. ‘Landon: Pobtlahed at the 
Admiralty, Marols 20, 1897, under tho 2) mapawrrssgae of Rear-Admiral W. J, L. 
Wharton, om, vee, Hydrogeapler, J. 0). Potter, agent. Price 7a 
‘A wotico of thiwatles appears in another page of this pumbor, 

United States Charts. ts. & pric Office, 
Pilot Cbarta of the North Atlantic and North Paciflo Oconns for June, 1897, 
Published at the Hydrographie Oller, Wuslingtes, D.0, Prevented by the U8, 
Lydrographio Office, 

FHOTOGRAPES., 


Samos and Hawail. ; Swinten. 
Four t gmapha of Same ond Hawaii, taken by Oalonel A Swinton, wa. 
Preaentid by Colonel A, Sxinton, fA. 


These photograple supplement tho reries tral tail to 
Colunel A, Swiuton, ma, They ure oa rsa (ly Village the Sooehy Uy 


—Su ; (2) Man 
Sarnon; (3) Woman of Samen; (4) Tho crater, Kilanes, Hawaii. mn 
W.B—It would add to the value of the collection of Photo- 
which established in the i, if all the Follows 
of taken photographs during travels, would 
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and its tributaries, 


¥rom the surveys of Robert Bell, MD. 
1895 — 1896, 
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SUB-OCEANIC CHANGES. 
By JOHN MILNE, PRS., P.GS, 
Istronvertos. 
Tur object of the present paper is to draw attention to a certain class 
of geological changes which are in operation beneath the seas and 
oceans. ‘The evidences we have of changes which take place on the 
land are as varied as they are numerons, but directly we reach « depth 
a few fathoma below low-water mark, we find ourselves on the boundary 


ofan area represented by three-quarters of the surface of this planet, 
where it is usually supposed that geological changes are extremely 


-glow. All the evidence we havo relating to the abysmal level floors of 


oceans, where sédiments accumulate with immeasurable slowness, and 
whore ocean cables, unless destroyed in consequence of electrolytic 
action or faults in insulation, remain imtact for twenty or more years, 
sapporte this view. 

Directly wo leave these level plains and approach submarine banks 
like those of Newfoundland, submarine ridges like that which rans down 
the central Atlantic, the steep alopes of the submarine plateaus which 
fringe continents and islands oven though we may be in depths of 
2000 and even 4000 fathoms of water, the evidences of great and sudden 
changes in the details at least of sub-oceanic contotirs grow more 
fumerous day by day, It is in localities like these where cables are 
broken, not in consequance of defects inherent in themselves, but often 
directly in consequence of their burial beneath masses of materials 
which have apparently slid down from neighbouring benks. On the 
inner borders of continental plateaus, which ure the submerged por- 
tion of the continental domes, detritus accumulates by marine erosion, 
whilst near to the mouths of rivers sediments which have been derived 


* Paper rend ut the Royal Gengrphical Socivty, Sano 1s, 1807. 
No. If.—Avover, 1897.} “ 
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fro catchinent basins of great area are doposited to form banks and 
ridges. These materials from continental areas are socumulated on 
ureas which ure companitively small, so that the rete per superficial 
unit at which the land ds being lowered is probably very much less than 
the rate at which it is being raised bencath the eon. This mechanical 
concentration of délrie leads to the formation of banks which, on their 
enter faces, as will be shown later, are subject to sudden yioldings. 

The causes of eub-oceanic yieldings in rocks and sediments are, 
broadly speaking, twofold. First, there are bradyseismical sections 
represented by secular folding, thrust, or crush. Sudden accelerations 
in these movements constitute carthquakes, which may be accompanied 
by tho formation of « lino of fanits and landslips. Secondly, we Jook 
to sedimentation and erosion and the consequent creation of unstable 
outonrs, which may be destroyed by seismic action, facial sliding, 
basal crush by overloading, or the action of eabmarine springs and ccean 
currents. If we regard landslips on the land as the final result of | 
certain geologioal processes which have created instability, then those 
which ooour beneath the sca may be taken as evidence of somewhat 
similar activities. In many, if not in the majority of instances, sub- 
marine dislocation is o sliding effect resulting from overloading, whilst — 
on land critical conditions are reached by activitios which are sub- 
terranean. 

Submarine volcanic action, which no doubt is an important factor in 
altering sub-cceanio form, inasmuch as attention has often bean directed 
to the same, will only be brietly mentioned. 

The sub-oceanio phenomena to which it ia desired to call special 
attention will be treated in the following order:— 

1. Bradyavismic Action, 

Seismio and volcanic sctivity—its frequency, cause, and effecta. 

4. Sedimentation apt Krome, 

Submarine landslides. 
Overloading with facial sliding or basal crush, - 
Submarine springs. 
Current effects. 
Changes in shallow water. ' 
8. Changes evidenced by Cable Tnterruptions. 
4. Conclusions, 
Importance of « seismic survey of the world. 

For the facts relating to cable interruptions, although much has 
been drawn from the publications and notifications of “Le Bureau 
International des Administrations Télégraphiques,” I am greatly 
indebted to my friend Mr. M. H. Gray, without whose sasintance [ 
should have been able to say but little; to Mr. F. le B. Bedwell, #.x,; to 
Mr. H. A. Sannders; and to other gentlemen and engineers 
with the laying of ocean cables. 
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Seorton I. 
Sob-oceanie Bradyseismic Action, 


The existence of oceanic islands formed of stratified materials and 
the tore or less folded strata of the continenta themselves testify to 
the fact that upward movements have taken place in ocean beds. 
Submerged forests and other phenomena indicate that looal lines at 
least have been submerged. Again, when we consider sub-oceanio, cou- 
tinental, and insular plateans, or the ridges and banks—as, fur example, 
those which follow a north-south line of considerable elevation down 
the mid-Atlantic—in relation to the distrilmution, both past anil present, 
of the fauna and flora of widely separated countries, we see that the 
hypotheses of a submerged Atlantis, Lemuria, Antarotica, and other 
lands, are not altogethor withoot foundation. The fact that round 
the borders and upon the summit of hidden domes and tablelands there 
are at present displays of seismic and volcanic activity, leads to the 
belief that sub-ccsanio bradyseiemio action is yet in progress, and we 
therefore have movements taking place beneath the ocean similar to 
those which, during an historical period or even « lifetime, have been 
ropeatedly observed on coast-lines. 

Distribution of Seismic Activity—Amongst the earlier attempts to 
produce a work showing the general distribution of seismic activity 
throughout the world is the copious catalogue of Jacomo Antonio Buoni, 
entitled ‘Del Terremoto Dialogo,’ published in Modena in 1571. Two 
hundred years later, no doubt in consequence of the unusual seismic 
and voleanic activity which at that time was so pronounced throughout 
the world, a seiamological renaissance was evoked, and ontalogued and 
trontises on earthquakes becamy prominent features in current literature: 
Whilst this was taking place in tho West, in the East, at least in 
Japan, ‘Jishin Nendaiki,’ or earthquake chronologies, wore being 
published. Amongst the more important publications of this century 
ate the voluminous catalogues of Alixis Perry, and the lists’ of Mallet, 
Fuchs, and Montessus di Ballore. Enormous ay tome of these lists 
appear, directly we conypare them with those of the only country which 
for some years past has been thoroughly surveyed—I refer to Japan— 
their incompleteness ia seen in the fact that they give an earthquake- 
frequency for the whole world lees than that which we know to be 
~ trne for the fractional portion of the samo represented by the Japanese 
Empire. The history of the seismic survey of Japan and its character 
are as follows. 

Tn 1880 the present writer, with the ussistance of Mr, Toshiwo 
Nakano, communicated with officials and others in all the principal 
towns of Japan, asking them to furnish information as to the number 
of shooks they usually felt per year, and at the samo time to give, a8 
far as they were able, some account of the shocks which bad occurred 


e232 


482 SUBOCEANIC CHANGES, 


during previous years. Tho replies were numerous, and one conclusion 
derived from the analysis of the records was that in Japan there were, 
on the average, three or four shocks per day, which was the frequency 
calculated by Prof, Heim for the whole globe (Trans. Seis, Soc, vol. iv. 
p. 80). Hnoouraged by these results, in the following year—to deter- 
mine the extent of country shaken by a given shock and its origin— 
bundles of postcards were sent to many towns and villages within « 
distance of abont 100 miles from ‘Tokio, with a request that every week 
one of them should be returned with a statemont respecting earthquakes 
which had been felt. Tho result of these communications showed that 
nearly all the shocks came from the seaboard on the east or north-cast, 
and that very fow originated from the mountains on the west or south- 
west, The barricade of postcards was then extended to a point some 
450 miles north of Tokio, and ten important stations were furnished 
with seismographs. As the result of observations extending over two 
years, it was definitely shown that the greater number of earthquakes 
originated on the scaboard or beneath the ocean, whilst the mountains 
and yoloanic regions were singularly free from these disturbancen, 

The establishment of these, aud other important resanits, in 1884 
Jed the Imperial Government of Japan to establish observing-stations 

t the empire, or over an ares of 149,000 square miles In 
1805 there wore $68 of these stations, of which 39 had instruments. 

Tho general results which have been obtained, bearing upon the 
subject-matter of this paper, from these various stirvoys are as 
follows. 

Earthquakes the Origin of which are Submarine —'T'he earthquakes 
which have s submarine origin may be divided into three groupe— 

1. Those which have been felt and recorded on Jand, and which, 
therefore, may be assumed, in the generality of oases, to have originated 
on & coaat-line or within « fow hundred miles off in the ocean. 

2, Those which have been recorded on shipboard out at sea, either 
aa tremors Of a4 severe movements: Many of those disturbances are 
probably voleanic. 

3. 'Thows which have not been felt on land, but hove been distinctly 
recorded there. In this group we find many of the earthquakes which 
shake the world. 

Aw iliwstrative of the frequency of the first group, I will quote from 
observations made in Japan (“On $87 Earthqnakes observed during 
‘wo Years in North Japan,” by John Milne, Trans. Seis. Soc., vol. vii. 
pt. ii.). Between 1851 and 1883 in North Japan the writer found that, 
out of 41% shocks, no Jess than 218 of them had originated beneath the 
oooan, There had been 187 which had originated on or near the sea- 
hoard, and therefore some of these had been of sub-oceanic origin, whilst 
only 64 had originated inland. A large number of these earthquakes 
caine from the deep water off the mouth of the Tonegawa, the largest 
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river in Japan, which, as it approaches the sea, crosses the alluvial 
plain of Musashi_ 

Between 1885 and 1892 no leas’than 8331 earthquakes wore recorded 
in Japan—that is, on the average during this period of eight years 
there were about one thousand shocks per year (Trans. Seis. Soo,, 
vol. xx.}, A glance at the map showing the distribution of origins of 
these disturbances, shows that nearly all of them have originated 
along the eastern seaboard, and have been frequent nesr the alluvial 
plains. Between January, 1885, and December, 1888, when seismic 
activity was in a normal state—that is to say, when there were no long 
series of after-shocks—2018 earthquakes were recorded, of which at 
least 1034, or 50 per cent. originated beneath the sea. In Japan, 
therefore, along « coast-line of 1140 miles, there has recently been st 
least about 250 submarine shocks por year. In some years thore have 
been 500. 

From « séismic map of the world, I should estimate that round the 
Pacifio there are at least ten sub-littoral districta where earthquake- 
frequency may be about balf that of Japan. If this is acoepted ms 
probable, the sub-littoral seismic activity of the Paoific is represented 
by 2500 shocks per year, some of which havo been accompanied. by 
submarine landslips and consequent changes in the configuration of the 
ocean bed. When these latter are great, it is assumed that ocean-waves 
are created. If we consider the seismic activity round the coasts of tho 
other oceans and seas which cover our globe as being, when taken 
together, equal to that of the Pacific, then for the world, out of a 
possible 10,000 shocks per year, 5000 of them have their origin on the 
sub-oceanio continental slopes. 

To get information about the second group, or earthquakes which 
have originated far from land, we have to turn to the voluminous 
catalogues of Perry, Mallet, Kinge, di Ballore, Fuchs, and other statis- 
ticlans. Such extracts have been made by Dr. Emil Rudolph im his 
papers, “Deber Submarine Erdbeben und Eruptionen” (Beitrdge sur 
Geophysik, Band i. and ii.), who gives us an account of 333 eub-oceanic 
éarthquakes and eruptions. Because the greater number of these ahocks 
are of volounis origin, they will be more specifically referred to in the 
next section, The distribution of these is various, bnt here and there 
they herd together, indicating localities where changes are compars- 
tively rapid, One favourite locality for submarine disturbances is in the 
Equatorial Atlantic, about 20° W. long., and again at 30° W. long, near 
to St.Panl's, For each of these regions Dr. Rudolph gives about thirty- 
seven shocks, in depths of water exceeding 1000 and 2000 fathoms. 

The chief source of informstion for our last group is, however, 
derived from the records of horizontal pendulums, Taking « list of 
them published in the Transactions of the Srismological Society, vol. 
xx, by the late Dr. E. yon Rebeur-Paschwits, out of 301 records 
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obtained in twenty-seven months, there are only 25 which oan with 
certainty be traced to their origin. Out of the 176 which remain, 
105 were almost simultaneonsly recorded at places so widely separated 
as Potedam, Wilhelmshaven, Strassburg, Nicolaiew and Tokio, and 
therefore cannot be disposed of as being due to some socidental dis- 
turbance of an instrament, or to small shocks of looul origin. Each of 
them was « disturbance affecting a very large area, and indicates an 
initial impulse of great magnitade, What is true for the observations 
in Europe has also been true for my own observations in Japan, and 
alao in the Isle of Wight, the only difference being, that in Europe the 
stutions were from $00 to 600 miles apart, whilst in Japan and the Isle 
of Wight the stations were usually near to each other, and never more 
than 30 miles apart. In some instances, however, earthquakes of 
unknown origins were recorded in Japan and Europe, and it is fair to 
assume that fn these instances the whole world had been shaken, 

One disturbance noted by the author in Japan on June 4, 1893, had 
a duration of five and a half hours. It was also reconted in Birmingham, 
Strassburg, and Nicolaiew, at which latter place the duration of motion 
extended over eleven hours, Amongst unfelt earthquakes, both for 
magnitude and duration, it exceeded all that have yet been recorded. 

Because the character of the anfelt movements, the origin of which 
cannot be traced, is identical with the character of those which have 
been traced to earthquakes originating at great distances, it is, for 
the present at least, assumed that the cause of the former is similar to 
the cause of the latter. If this is the case, the only place. towards 
which we ean turn to find the origin of the former appears to be beneath 
our oceans, and when they are of a magnitude approaching that of 
June 3, their origins must have been very far from land, otherwiso a 
sensible shaking would have been observed upon the nearest shores. 

If we take the three classes of records to which we have referred 
in conjunction, the conclusion to which they point is not simply that 
the submarine evidences of seismicity are more numerous than those 
on land, but also that they are very much more intense, 

The Character of Submarine Seismic Districts—If we compare 
together the characters of the districts where earthquakes of submarine 
origin are frequent with thoxe where they are practically unknown, 
the differences are striking. In the former the land, as shown on the 
sonboard, usually consists of strata which are geologically new; it 
oxhibita evidences of recent elevation, some of which can be traced to 
historical times, whilst its average slope from the mountains in the 
interior down benesth the ovesn is, over a considerable distance, relatively 
very steep.” The unit of distance over which euch slopes have been 

* See note upon the “Geographics! Distribution of Vulcanses,” by J. Milne 


Gedlogical Magusine, April, 1530, Also“ Addrewe to the Geological Section,” by Prof. 
(. Lapworth, tion, 2.04, Brit Adee Reports, 1892 
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measnred is taken at 2°, or 120 geographical miles, The following are 
a few examples of such slopes :— 
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‘The Karils from Urap ... = acs = » thn 224 | Seismic 
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The conclusion derived from this is, that if wo find slopes of oon- 
siderable longth extending downwards beneath tho ocean steeper than 
1 in $5, at such places submarine earthquakes, with their accompany- 
ing landslips, may be expected. On the summit of these slopes, 
whether they terminate in a plateau or a4 a range of mountains, 
voloanio action is froquont, whilst the earthquakes originate on the 
lower portions of the face and base of these ‘loclivities. 

Seismic Strain, Deformation, Thrust, and Crush.—We assume that 
the contours reforred to in the last section are mainly the reault of 
rook-movenent, and that seismic strain, dne to a tendency to further 
adjustment, is greatest whore earthquake origins aro most frequent, 
The home of the voloano is evidently the place where the rocks have 
boon most deformed, whilst that of the earthquake is at the base of 
steep sub-oceanio slopes where most deformation is in progress. The 
nature of the forces in operation producing this deformation are two- 
fold. First, there is the horizontal thrust, so strongly emphasized by 
Lapworth, which may or may not tend to incroase the height of the 
mountain ranges bounding its line of action; and, secondly, a factor 
deponient on gravity, which, acting on the side of subaérial and marine 
denndations, tends to lower them. Earthquakes are for the most part 
spasmodic accelerations in processes with these characters. 

The distortions observed in fossils and pebbles, the difference in 
thickness of contorted strata, and the “creep” in coal-mines, all indicate 
that great pressures may set up movements in stratified materials 
corresponding to a flow. Mr. William Barlow, in ® paper on the 
“Horizontal Movements in Rocks” (Quart. Jowr. of the Gent, Soe. 
Novomber, 1888), as evidence of this, calls attention to the contartions 
ani foldings observed in giacial drift produced by load above, the dip 
soon on the face of the (rand Caiion of Colorado, and the slight elevation 
observed in the area surrounded by cliffs known na the “San Rafael 
Swell” These and other appearances may be regarded as instances of 
“ creep" upon o large scale, when materials have been sqneezed out 
from beneath superincumbent strata, 

In studying bradyveismical movement, we usually tako cognizance 
of that which is most apparent. ‘This is the vertical component of « 
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dispincemont, whilst the horizontal movement may he’ entirely over- 
looked. ‘I'he geotectonio stracture of many countries, however, shows 
us that displacements by horizontal thrast have taken place on 4u 
enormous scale, and it is not unlikely that these forces, accelerated by 
the effects of crush, are yet in operation round the basal contours of 
continental areas. Sub-oceanic earthquakes are thorefore announce- 
mente that sub-oceanio bradyseismic action is in progress, and because 
these disturbance’ are more numerous round the submerged frontiers 
of continental domes and in mid-ocean than they are on land, it may 
be concluded that the distortious and displacements due to bending, 
thrust, and crush are greater beneath the sea than they are upon 
continents and islands. 

Earthquakes and Landslides—In addition to these bradyssismical 
effects, which only produce appreciable changes in snb-oceanic contour 
after the lapse of long intervals of time, there are the effects which 
accompany the actual shaking, which we tmsy assume are not far 
different from those effoote which wo see produced by sarthquakes 
originating om land. Many earthquakes which we feel, although they 
may create ularm and shatter chimneys, do not produce any effect upon 
rooks and cliffs. This, however, docs not precinde the ides that shakings 
of equal intensity would not prodnoe effects upon submarine slopes, 
where, as compared with similar slopes on land, critical conditions may 
more nearly approach in charactor to the mechanism of the hair trigger, 
Severe earthquakes on land are almost always accompanied by great 
landslides, and mountains which may for ages have been green with 
forest growth by the sliding away of materials on their sides, suddenly 
present the appearance of having been whitewashed. The probable 
offect of similar ehakings originating beneath the ocean in the vicinity 
of steep slopes needs no explanation. 

Another effect which sometimes accompanies these disturbances, and 
which may have been their cause, is the creation of o fault 50 or 150 
miles in length, by which the country on one side of this, relatively to 
that on the other, hax been smldenly raised or lowered 20 to 30 feet. 
Earthquakes of thie nature, if of snbmarine origin, would naturally 
prodnoe similar effects over large areas, and, if the magnitude of the 
displaced materials, whether by landslides or faulting, were large, as 
compared with the dopth of the superincumbent waters, wonld also give 
tise to sea-waves, 

One of the most recent examplos of effects of this description was 
that which oceurred on June 15, 1596, off the north-cast coast of Japan. 
On the evening of that day a submarine earthquake ocourred in this 
locality which was recorded in the Tsle of Wight, and, from tho mag- 
nitude of the diagrams, it may be assumed that the world was shaken 
from pole to pole, Following this shaking, great sea-waves spread over 
the North Pacific ocean, The explanation of this phenomena is that 
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the earthquake was produced by fracture of the rocks, not at # point, 
but over a considerable longth, which movoment, being accompanied 
by the displacement of huge masses of material, gave rise to the #ea- 
waves. ‘Ihe sub-oceanic coptour of this locality, whore the depth of 
the water increasés at the rate of 1000 fathoms in 25 miles until the 
4000-fathom line of the 'T'ascarora Deep is reached, lends itself to this 
supposition. The only difficulty we experience is to estimate the 
volume of the material which must have: been more or less suddenly 
displaced at these grout depths to have produced so great o disturbance 
on the surface of the ocean. It ia not likely that it was less than that 
of the greatest landslide of which we have historical record as having 
ccourred upon the surface of the Earth. 

The data we have for calculating the position of the origin of these 
great disturbances sre numerous and exact, Our knowledge of the 
dissipation of earthquake energy, as represented by its destructivity 
as it radintes, indicates that au earthquake which dislodged suffi- 
cient material to disturb the whole of the North Pavifio ocean must, at 
the very least, have originated 100 miles away from Miyako, an the 
north-eaat coast of Nippon, at which places a fow houses were shattered. 

If the mean depth of the water along the wave-path be A, and T 
be the interval of time between the arrival of the sea-wave and the 
vibratory wave, as pointed out by Hopkins, the distanco of the origin 
from the point where the latter observations were made, may be ap- 
proximately expressed as 

= aight 


From charts the value for 4 is about 2000 fathoms, whilst T, as deduced 
from accurate records of ssismographs and tide-gauges, is at least 
twenty-one minutes, 

Introducing these values into the above equation, the distance of 
the origin from tho land is 130 geographical miles. Again, if ¥, be 
the velocity of the vibratory wave, which near to an origin we know to 
be about 7000 feet per second, and V, be the velocity of the sea, which 
we know from measurements on previous waves spproaching this coast 
to be about 000 feet per accond, thon the distance of the origin of the 
coast may be expressed as 

NY ib 
y— 


Introducing the given values for T, 7, and ©, the required distance 
becomes abont 140. geographical miles. 

This last calculation, strangely enough, brings ue exactly to the 
base of the western boundary of the Tuscarora Deep, above which 
there is 4000 fathoms of water, This is a place from which many 
earthquakes have originated, affording evidences, particularly in this 
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instance, of sndden sub-oceanic changes along the basal frontier of a 
continent, the magnitule of which it is difficult to estimate. 

Submarine Voleanic Action. —If highly hoated rocks saturated with 
water wer the only condition necessary for a display of volcanio 
action, such activities might be as marked in ocean basins as round 
their margins. The geological distribution of valeanoces, however, shows 
that before « volcanic magma can expand and find exit on the surface, 
the pressure due to superincumbent strata must be relieved, which is 
apparontly obtained when they are snfliciently crumpled upwards to 
form mountain ridges, If, therefore, we seck for volcanic wction beneath 
the sea, we may expect to find the same along submarine ridges, and 
if we discover the samo, as we do along the central ridge of the 
Atlantic, the conclusion is that along sneh « ridge an upward brady- 
seismical movement is in progress, and not far from the region of 
eruptions there should be a region of oarthquakes. 

In certain instances, appsrently, as is the case with the Aleutians 
and the Kurils, so many eruptions have taken place along « submarine 
ridge that « continuous and almost connected chain of islands has been 
formed. On the flanks of the most southern of the latter group recent 
marino strata have been raised, which, taken in conjunction with the 
fact that hardly» year passes without some new eruption being noted, 
whilst submarine shocks of earthquakes are frequent, indicates that 
Japan may in time become connected with Kamschatka.” 

Any attempt to enumerate tho various submarine ridges of volcanic 
activity at present evidenced by these outcrops would be beyond the 
scope of the present paper. One curious form of evidence, indicating 
the existence of volcanic activity entirely hidden in ocean depths, is 
referred to by Mr. W. G. Forster, in his paper on “ Earthquake Origin " 
(Trans. Seis, Soc, vol. xv, p. 73), from which we learn that cables 
have, after their interraptions, bewn recovered from whioh the gutta- 
percha had boen melted—probably by water at a high temperature. 
The cables referred to are near the Lipari ialands and between Java 
and Australia, 

Some itea of the frequency of earthquakes and volcanic shouks 

in the ocean may be obtained from a paper by Dr, Emil 
Rodolph. From his desoriptions, which are derived from the catalogues 
of Porrey, Mallet, the archives of the London Meteorological Office, ote., 
the following table has been drawn np :— 
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* See ‘Notes oo the Karil Lalanda’ by Captain H. J. Snow, yaaa, published by 
the Roval Geographical Socicty. 
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The records gencrally are more frequent as we approach modern 
times, and, to some extent, for thove seas and oceans where there have 
been the greatest number of obsérvers. Dr. Rudolph regards all his 
records as referring to shocks of volcanio origin, and, if they agree with 
his definition of Sccheben, which are shakings originating in the oceun 
and propagated as elastic waves, we concar in his views. 


Secriox [1. 
Sedimentation and Evrovion. 

Tn this section of the paper it is not the intention to emphasize work 
that has been already published respeuting the accumulation and erosion 
of sediments at the months of rivers anil along shore-lines, but to slow 
that because submarine landalips aro phenomena of frequent occurrence, 
the inférence ia, that not only on the margins of coasts, but also in the 
deep sea, there are canses in active operation which culminate in such 
sudden displacements. Lanislips beneath the sea will, like those upon 
the land, oocur upon the faces of steep slopes. One very important 
phenomenon loading to the production of the former, which differentiates, 
St least some of them, from the latter, is that there ia beneath the sea o 
group of landslips which are probably due to tho accumulation of sedi- 
ments until ® natural angle of slope is exceeded, whon a facial sliding 
takes place, In other instanoos the yieldings may be the result of a 
basal crush, erosion by the escape of submarine springs or tho action of 
unusual currents, and also, as we have already pointed ont, to mechanical 
shaking produced by earthquakes. 

Although many illustrations might be adduced, showing the existenoo 
of submarine cliffs which may suddenly yield under influences which 
cause yielding of sediments wpon slopes, the sounding-lead, when dropped 
off the edge of submarine banks, the steeper faces of continental plateaus, 
the mouths of great rivers, and along sections of certain coasts, often 
reveals the existence of ateep slopes over a distance of fron ont to several 


Mo SUB-OCEANIC CHANGES, 


miles. Illustrations of slopes varying between 1 in J or 45°, and 1 in 
15 or 4°, will be given when speaking of districts where cables have 
suffered fracture, Average slopes of this nature, if we may draw any 
inference from what is seen on land, imply that the upper parts of 
such surfaces are inclined at a greater angle, and the lower parts at 
« lower angle, than that which is indicated by the average. The forms 
of stability for loose materials piled up on land are fairly well known, 
but the corresponding form for the same materials accumulated beneath 
water ia not known, For example, the writer's investigations, renewed 
and carried on by George F. Becker (Amer. Jowr. Sci., xxx. 283), have 
shown that the form of « volcano like Foji may he expressed by the 
equation — 


where = 7 


and y = radius of the figure ; 
# = distance of any horizontal plane from the base ; 
r = the specific gravity of the material ; 
& = coefficient of resistance to crushing. 

This logarithmic curvature is seen to depend upon the density and 
resistance to crushing of the component materials, and it indicates that 
if we desired to increase the height of a mountain like Fuji, to resist 
the effect of the additional Joad, the area of its base would have to be 
increased. The mountain has reached » limiting form. In its upper 
portion it has a slope of 30°, but as we proceed downwards this rapidly 
decreases, so that at its base it is practically asymptotic to the plain 
from whioli it rises. Its average slope from base to summit ix about 
15°, or 1 in 4, and any cause tending to increase this would be followed 
by crushing or sliding. Such a mountain, if it were immersed in water, 
whore the oceflicient of friction between its component parts conid be 
decreased, might, like Graham island, gradually subside to form a 
shoal or bank. The top of such a bank wonld be rounded, but the 
Upper part of its sides we should expect to be steeper than the lower 
part. 

To gain some idea of the angle of stability of short slopes of material 
like sand deposited beneath water, the following experiments were 
made -— 

On the Deposition of Sand beneath Water —Very fine dry sand was 
allowed to fall from a fnonel on the bottom of a large but empty 
aquarium until it grew up as a heap againat its side. By placing a 
piece of tracing paper on the glass, a tracing was taken of the contour 
of the mound thus formed. This was a cone, the sides of which had a 
slope of 35°, An equal volume of sand was added to the first cone, 
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whioh grew slightly in height, but its trace showed sides parallel to the 
one first formed. In « similar manner » third and fourth oone was 
formed, and the sides of these four cones, which are numbered 1, 2, 3, 
and 4, yet remained perallel (Fig, 1). After this a similar set of 
cones were formed in the aquarium whilst it was filled with water, 
the result of which was that cones 5, 6, 7, and $, were formed, each of 
which, owing to the downward current produced by the falling sand, 
had at its apex a cup-shaped crater, In one case the inner slope of one 
of these craters reached 29°. Tho outer slopes of these cones ab their 
summits did not exosed 30°, from which they sloped downwards at 
continually decreasing angle to meet the plane from which they rose. 





Bottom of aquarium 
with and without water. 


rut. 


The average slope of these cones was 16°. ‘The highest cone was only 
6 inches, whilst the greatest base was about 1 foot 10 inches, The depth 
of water through which sand fell in a stream to build cones 2} inches 
in height, was 9 inches. TBocause the forma of these heaps of sand 
beneath water were in great measure due to hydrodynamic action, to 
escape such effects the next experiments were se follows -— 

A tin cone, 6} inches im dimmoter and 24 inches in height, was 
picked with dry sand and then inverted on o glass plate, When the 
cone was removod, the cone of sand with « sharp apex remained standing, 
althongh its sides had a slope of 38°, By very gentle tapping on the 
glass plate the sharp apex became rounded, and the slope of the sides 
quiokly fell to 33°, after which the little mound was stable. The same 
mould was next packed with very wet sand, and after inversion on the 
glass plate, the whole was immersed in water and the cover very gently 
removed, and placed, wtill beneath the water, on one side. The apex 
quickly became rounded, and the upper part of the resulting form, as 
obtained by « tracing, became like Fig. 2, the diameter of the base 
increased from 6) inches to 6£ inches, whilst the lower portions of 
the two sides hail slopes of 40° and 33°. This heap was very stablo 
éven when the water was agitated, and the glass plate on which 
it stood could be lifted without producing any marked change in 
form. 

The last experiment was to allow fine dry sand fo fall through water 
as avery fine stream from a nozzle about yy inch in diameter, and to 
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settle at the bottom of a tank. The falling stream had the appearance 
of a olond of thin smoke, and after half a day « heap accumulated about 
5 inches in height. The top of this heap was rounded, and its sides had 
slopes of 32° and 34°, The outward growth of this heap beneath its 
amoko-like cloud of falling sand was by intermittent factal sliding, and 
was very suggestive of what may happen on larger banks benoath 
the sea. 

The sams sand, but very dry, falling from the same funnel in air, 
also gave a cone with sides of 84°. When it fell from « funnel with 
a #-inch nozzle, this was reduced to 30° or 31°, 

The information that can be deduced from these experiments is 
small, Beoause what is true for embankments and large heaps of sand 
npon the land is apparently true for heaps only a few inches in height, 
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we might therefore assnme that small mounds of sand deposited beneath 
water would at least approximate in form to those of larger heaps 
deposited under fairly similar conditions, If this is admitted, we then 
urrive at the following conclusions >-— 

1. Sediments deposited under the influence of enrrents acoumulate 
in slightly flatter forms than those of similar matorials built up on land. 

2; Peaks, edges, and corners of loose materials, which may be fairly 
#table on land, aro beneath water, even when it is still, quite unstable 
and quickly become rounded. 

8, A mound or bank, when thus ronndod, is very stable even under 
the influence of strong currents, but the unstable form may be quickly 
reproduced by the aconmulation of new sediments. 

The only inference bearing on the subject-matter of the present 
paper is that, if by any means we know that sub cceanic deposits are 
scourmulating as slopes like those wo seo on land, the upper portions of 
the anme are from time to time unstable, and facial sliding may be 

ted, 

Landslips by Overloading and Facial Shear.—Ono form of submarine 
landslip which may be considered is that which may be found on the 
submerged faces of wn delta, When a river enters an ocean because its 
chaunel is suddenly widened, and it comes in contact with the relatively 
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still water, its volocity is suddenly checked, and the bulk of its sediments 
are deposited to form a bar or submarine extension of a delta or a levée, 
In the latter oase the line of the river channel! is continued beneath the 
soa, and to the right and left of this enbmarine banks are formed, 
Such banks will have their steeper sides facng- the channel, while 
as their boundaries grow upwards wo know that in some inatances 
they have assumed o gully-like form, Whion we compare the large 
eatchment areas from which certain rivers derive their sedimente 
with the comparatively small areas on which the bulk of these are 
deposited, it is not astonishing that these deposits have a rapid growth. 
Farther than this, because these accumulations are formed of locse 
materials collected together under the inflaance of gravity, and where 
we have currents, under the influence of hydrodynamio action, it seems 
reasonable to suppose that the resulting contours, as shown on the 
faves of banks, in many instances at least, represent forme which have 
reached « limit of stability. 1f, therefore, such swomarine natural slopes 
have an existence, whether they are more or Jess stable than those of 
similar materials formed on land, it would seom that the banks thoy 
represent might from time to time be subject to sudden modification 
(ne to the sliding of masses of material on their faces, such alidings 
being prodaced by « facial shear by overloading or an inorease in the 
angles of stability by the wearing action of ourrents, Spasmodio 
Yieldings of this character would, for example, be most frequent when 
rivers wore bringing down the largest quantities of sediment, or at 
times when currents on « const alter in direction and intensity, and 
what is truce for the yielding of a delta face would also be true for 
yieldings of materials accumulating on a submarine bank. 

Yielding of Sedimentary Materials by Basal Crush.—Not only may 
banks yield by sliding on thuir faces, but when they are of great height 
it neome possible that the materials forming their lower portions may 
be cansed to yield horizontally under the influence of the load which 
lies above them; in short, what has been assumed aa true for rock 
masses under almost continental pressure is probably true for loose 
niateriala, 

Example of approximations to these conditions are illustrated, as we 
have ulready poimted out, in the form of any voloano which has been 
built wp by the sconwulation of ash around a central orifice, 

Submarine Springs—aAnother cause tending to disturb, not simply 
the faces of delta formations, but tho acouniulations of loose materiale 
covering the steoper slopes fringing the submarine plain which byunds 
most continents, is the not altogether hypothetical aesumption of the 
existence of submarine Springs, which in some instances ut leawt are of 
marked magnitude, 

Striking illustrations of underground streams are to be met with in 
many countries, whilst the existence of their equivalent may be inferred 
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from the copious flow of water from certain artesian bore-holes, Ono 
class of artesian bores to which attention may be direoted wre those in 
alluvial plains parallel and-near to rivers, Examples of these exist ut 
Itabashi near Tokio, in Osaka, apparently at Christcharch in New 
Zealand, and at othor places, The phenomenon at the former of these 
places, whore from shallow holes water gushes up copiously, eeems best 
explained by tho assumption that it comes from an anciont river-course 
roughly parallel with the adjacent river on the surface, and therefore 
deriving its head from the slope of an ancient valley of denudation, aul 
not from the synclinal form of foliled strata, Whatever may be the 
explanation of 4 stream practically beneath a stream, the fact remains 
that there are in the places cited, and possibly in very many others, very 
large bodies of subterranean water flowing seawards. 

In Tokio, beyond the mouth of the Sumida, wn indication of the 
exonpe of this or other subterrancan streams may be inferred, because in 
the bay we find at least two fresh-water springs. 

Another indication that enormous quantities of fresh water escape 
beneath the sea is founil in the fact that, when we compare the rainfall 
in the oatohment basin of a river with the quantity it discharges, after 
making duo allowance for ovaporation, the balance which remains and 
only to be accounted for by absorption is sometimes large. 

From the experiments of Dr. Gilbert, rns, which were for many 
years carried out at Rothamstead, St. Albans, with Sir James Laws, 
the percolation through loam with a subsoil of clay, both mixed with 
flints, although this does not bear a fixed relation to the rainfall, may 
le roughly taken at 50 per cent, of the samo. 

Robert L, Jack, #.0.3,, in a report on“ Artesian Water in the Western 
Interior of Queensland” (Geological Survey Bulletin, No, 1: Brisbane, 
1893), sttrifmtes its existenve in a large measure as being due to the 
absorbent properties of » certain series of sandstones, which he calls 
the hibnlons Blythesdale, braystones, From these beds, because they 
probably crop out beneath the sea, there is likely to be submarine 
leakage, As evidence of this Prof. David ix quoted, who describes 
powerful springs at Port Macdonell, a little distanco off shore, Aguin, 
Mr. G.5, Griffith says that “along the south coast of Anstralia, between 
Warrnambool and the Murray mouth, the sea literally bubbles up with 
fresh water.” Those artesian beds, Mr, KE. F. Pittman says, probably 
exten] benesth the Lower Eovene to the north-west part of Victoria 
and part of South Australia to the Coorong, where he believes freah 
water oscapes from the beach. 

Whether the particular beds do or do not crop out beneath the sea, 
a striking fact connected with Australian rivers, us pointed ont by Mr. 
H. C. Russell, v.ns,, ia that, whilst the Darling only discharges 14 per 
cent. of the rainfall on its basin, the Murray discharges 25 per cent. 
Tho drainage ares of these two rivers being under very similar climatic 
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conditions, the conclusion is that in the former basin a Jarge quantity 
of water is continually disappearing underground by absorption, 

Without: attempting to multiply examples which show that fresh 
water from tho land excapes beneath sea-level, from what we know about 
rainfall, its evaporation and absorption, and the geotectoni¢ conditions 
governing the flow of underground waters, that much of this escapes 
bennath the sea on the fringes of plateaus surromnding continents and 
islands, is apparently « legitimate hypothesis. Granting this, then it 
would seem that deposits collecting arotmd and above the submarine 
exits may from time to time be suddenly loosened and a landslip oconr. 
At certain places where there is a soasonal variation in the escape of 
such waters, these occurrences wonld be periodical. Examples of sub- 
marine landslips, which are most frequent at particular seasons in deep 
water off the mouths of great rivers, will be given in the soction relating 
to Cablo Fractures. 

Ocean Currents.—Tho last causes which may produce submarine 
dislocations to which we desire to draw attention are Anctuations in 
diroction and intensity of ocean currents. It is difieult to say to what 
depths the offect of ocean currents are at various adeasons perceptible, but 
many of them, like the Kuro Siwoof the Pacific, are vast bodies of water 
the fluctuations in the flow of which, as exhibited on the surface, are 
very great. Tho extent to which this latter hody of water varies in the 
distance to which it may be perceptible between winter and stimmer, ig 
roughly some 500 miles, Mr. Alan Owston, of Yokohama, a deep-sea 
yachtsman, tells mé that a few days before the disaster of Juno 15, 1896, 
whon North-Eastern Japan was inundated with sea-waves and some 
27,000 lives were lost, there was strongevidence that this current had been 
pushed well in towards the coast. The schooner Anaconda, whilst proceed- 
ing sonth wards, had to work so close in shore that at night thoy anchored. 

Professors Fjima and Mitsukuri, in Mr. Owston's yacht the Golden 
Hind, whilst dredging doring the summer of 1896, could do but little 
leep-sea work in Sagami bay, owing to tho nnumsnal inset of the Kuro 
Siwo, which the Misaki fishermen on the adjoining coast say happens 
about once every six years. An indirect evidence of what seems to have 
been o fact was that the inset of the current killed the wind. As 
evidence of this, Mr. Owston tells me that he has often observed steamers 
passing out of Yokohama bay with their smoke, ander the influence of a 
general breeze, blowing right ahead, Outside the bay, where they 
mect 4 J-knot current, the wind has failed, and the smoke has been 
upright or left behind, Although a onrrent may kill a wind possibly 
by influencing the atmosphere above it in a contrary direction, there is 
no doubt that wind piles up water and croates an unusual flow in ite 
direction, to return more or Jess rapidly when the wind has ceased. 

Assuming, then, that in these and other mannors there are great 


seasonal and erratic changes in ocean currents, it does not seem improbable 
No. IL—Avousr, 1897,] b 
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that these may affect submarine banks, and possibly even cliffs, and 
disturb the isostasy of submerged materials along coasts. Examples 
whero submarine subsidences have accompanied or followed heavy galos 
will be given in Section IIL 

Submarine Changes in Shallow Water.—Any attempt to give a 
detailed account of changes which take place in comparatively shallow 
water is somewhat outside the seope of this paper, but that such changes 
have an existence there seems to be little room for doubt. In the dis- 
cussion of a paper on “ Littoral Drift” by W. H. Wheeler, sc0sst.c.r. 
(Proc, Inst, o.8,, No. 2934, vol. oxxy.), we learn, on the authority of Rear- 
Admiral Wharton, rvs, that on the Yarmouth Roads where ten years 
ago there were deep channels there are now banks. ‘The same is troe 
for the Downs, whilst the Goodwin sands are different to what they wore 
one hundred years ago, and all these changes have taken place beneath 
low-water mark, The late Sir John Coote, going down in a diving-dress, 
hail seen the shingle on Chesil bank moving at a depth of 10 fathoms, 

From tho Proceedings of the Institute of Engineers, vol, xix. p, 670, 
we loarn that chalk ballast thrown overboard 7 to 10 miles off shore 
in 10 fathoms of water hae been brought ashore by gales in lange 
quantity. Another evidence of movement of materiala beneath low- 
water mark is the fact that partioles of rock left by blasting have been 
brought up by moderate seas from depths of 0 feet. No doubt observa- 
tions with these charactors might be greatly multiplied, with the result 
of showing that the beds of certain shallow seas, by the slow movement 
Of fine materials, are gradually changing in their contours. 

What has bwen done in the preceding section is to show, us the result 
of direct observation, that submarine seismic and volcanic activitice are 
strikingly great, the former even exceeding that which takes place on 
Jand. From this it is inferred that submarine bradyseismic action is 
gteat. The facts which have bean given relating to sedimentation and 
erosion and consequent dislovation taking place beneath the sea are few 
in uumber, but it iw pointed ont that there are very strong reasons for 
supposing their existence. In the next section it will be shown that 
these reaxons for the existence of dislocations aro snbstantiated by many 
observations, 

(To be continued.) 
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EXPLORATIONS IN THE COUNTRY WEST OF LAKE NYASA.° 
By R. L MONEY and Dr. 8 KELLETT suite. 


Ty the spring of 1895, an expedition left England for the purpose of 
examining and oxploring certain territories of the British South Africa 
Company north of the Zambezi. Command was held by the late Dr. 
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J. A, Moloney, formerly of the Stairs expedition to Katangaland, and 
there accompanied him nine white men, including in their number « 
surveyor, a geologist, a surgeon, and prospectors. Disembarking at 
Chinde, on the East African coast, and proceeding up the now well- 
known Shire river route, the expedition landed at Bandawe, on the 
west shore of Lake Nyasa, Hore preparations wore at once com- 
menoed for the inland march. 

The difficulties and troubles attending the formation of a large 
caravan are many, éven under the happiest circumstances. At Bandawe 
they were increased tenfold, partly by the character of the natives, but 
chietly by the fact that the lake-shore people in this district have been 
#0 raided and split up by the Ngoni in years past, that there remains 
no great chief from whom one can engage a necessary number: of 
carriers. Calico failed to charm, for those willing to work refused the 
risks of the march, knowing that they are always welcome at the coffee 
plantations in the Shire highlands. The men who offered themselves 
would only engage as soldiers, so that ultimately we were obliged to 
send a small advance party into the interior for the purpose of secking 
eatriers on the Ngoni plateau. In the mean time, we busied ourselves 
with arrangement of loads and all necessary duties preparatory to « 
march. Not the least of these was the matter of drilling “ askari.” 
The average black of those parts is incapable of concentrating his atten- 
tion upon any one thing for more than a few conseoutive minutes; his 
train of continued thought ix remarkable for its brevity; his memory 
concerning those things which the white man would have him remember 
is that of a little child; his faculties are hard tried before they oan 
fully grasp the subtle difference between “ right tur ” and “left turn hg 
ho hus « firmly rooted idea that “ medicine” ix at the back of all good 
shooting, and trusts, in his preliminary stages, rather to the efficacy 
of an elephant hair plaited around the stock of his rifle than to his 
own great physical advantage of fine sight. On the other hand, he is 
imitative to « degree, and manipulates his rifle. well as long as his 
instructor examplifies tho intricacies of drill before him. Though he 
knows not that jt isa law, the great law of nature, “ kill and be killed,” 
thoroughly imbues him, consequently his “banduk” receives an 
amount Of care and solicitude which betokens a conviction of its pou- 
wibilities, Fighting and all that appertains thereto vitally interest 
him, He practises under the superintendence of a sharper-witted 
fellow-ranker until the impressions of words of command take on 
some permanence. Finally, he is « fatalist, and at his best makes « 
good soldier. 

In o little time carriers began. trooping down from the highland, 
not before we were anxious for them, for one always bears in mind the 
commencement of the rainy season, They were inexperienced, 0 the 
loads were limited as a rule to fifty pounds. This they could manage, 
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and the only things that really caused trouble were the Maxim guns 
and « collapsible host. 

The country we were about to enter may be roughly described us a 
great plain, stretching away in continuity with the Tanganyika plateau 
in the north, falling with » gentle slope west and south to the Loangwa 
and Zambezi rivers respectively, and presenting towards Lake Nyasa 
a hilly escurpment, gradually declining with the southward grade of 
the land, so that opposite Bandawe the summit is 5670 feet above tea- 
level, while a degree south of this it is 4127 feet. 

The road from Bandawe to Hora runs for some distance through 
the level lake fringe, passing many villages and intersecting great 
gardons of cassava: It then skirts the foot of the hills for a little 
distance before diving into them at right angles. Here commenced the 
stiff part of the march. The native path is always tortuous, and there 
was any amount of “collar work as we breasted ascents, varying the 
seemingly eternal climb with a plunge across a valley now and then, 
the descent to which demanded “ brakes bard down.” So on for 80 
miles of dificult country. Watercourses wo passed in plenty, sost of 
them dry, Thu Rivu, Kakewa, and Luweya rivers, entering Lake 
Nyasa, were welcome camping-grounds, the two latter being fine 
perennial streams, flowing through scenery as picturesque a4 one could 
desire, The hilly are clad with forest practically untouched by hand 
of man, and for this reason, perhaps, owing to the want of thinning, the 
trees, except along the river-bunks, do not grow to any great size. 
White quartz abounds, We were interested in the discovery of a 
rough earthenware pipe, in form like an agricultural drain-pipe, and of 
similar pattern to those which we afterwards came soross, forming part 
of the native iron-smelting furnaces in the south. No other evidence 
of iron-working in this immediate neighbourhood was encountored. 
Perhaps still more interesting was the finding of crucible and 
Marlin stone, similar to those occurring near ancient gold-workings 
in Mashonaland. 

The latter part of thie journey lay through a fine and pleasing 
park-like country. Copses and wooded slopes, good sweet grass, and 
rich surface soil might delude one into thinking one’s self at home again. 
It looked a perfect game country, and doubtless had been so before the 
plague in 1892 and 1893 played havoc in the land. The first sigan of 
habitation were met with in the shape of cultivated patches of mapera 
and ulopoko, carefully walled round with stout fences as a protection 
wgainet wild animale, Later came scattered villages; and finally, after 
& passage along the valley of the Kasitu, the great populous plain of 
Hora, with its hoge salient rock rising up somo 1500 feet above the 
surrounding land, ‘This plain may be taken us 4810 feet above sea- 
level, and therefore some $290 feet above Nyasa. The climate ip 
bracing. and free from the enervating winds which sap one’s energy 
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on the lake, Years ago the Free Church of Scotland founded a mission 
station here, and the continued health of the presont missionary, Mr. 
McCallum, his wife, and their little aon, shows the suitability of the 
Jand for the white man. Cattle thrive well, as do gosta and fat-tailed 
sheep; while millet, mapera, Indian corn, pumpkins, beans, peas, 
tomatoes, sweet potatoes and yams, ground nuts, and cassava yield 
good crops, even under the primitive methods of cultivation adopted 
by tho natives, 

At Hora one fact quickly became patent, viz. that here we had to 
deal with a people of very different stamp from those of the lake-shore. 
True their minds, like those of their lowland brothren, ran in narrow 
circles with curious and irrelovant tangents, and with an ever-present 
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personal contre; bat their bearing had something in it of a free native 
dignity which attested the lordsbip of the land; they seemed conscions 
of race tradition and of @ heritage of power. Tho best born of them 
were jealously observant of ceremonial and precedence in their palavers. 
Their emotions are probably limited; surprise and fear are certainly 
there, but the facial oxpression thereof is ever checked or determined 
by the diplomacy of the moment. Their feelings are under strong 
control; one is even reminded of the wil admirari stage of university 
stodentdom, all whioh was « contrast to and relief from the chattering 
and childishly excitahJe natures of the Inke shore. Twice only did we 
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wee great chiefs outrage “form” by being taken off their guard. ‘T'he 
first time wes when a mad dog invaded our Hora camp, on which 
occasion M’zuka-zuka, of the blood royal, scrambled incontinently from 
the ground to the summit of « pile of provision cases at the first sound 
of alarm, Afterwards he descended more slowly, explained his haste by 
his knowledge of the consequences of a bite from such an animal, and 
finished by taking snuff with an extra ourve of the wrist aud tapering 
of fingers. ‘The second time was at our little fort; of this anon, 

The Ngoni, with whom we are now in touch, are the dominant 
power in the whole of that land between Lake Nyasa and the Loangwa 
river, Since the track of our expedition Jay in thie conutry, « résumé 
of their known history may be useful to the better understanding of 
their characteristics and customs, In this we must acknowledge great 
help from Dr, Elmslic’s writings, and especially from the personal 
accounts of Mr, McOallum and Dr. Laws. 

The Ngoni, it seems, were originally known as the Hlongwa, and in- 
habited the Tugels and Umpisi districts of Natal. Hore they became 
subject to Chaka, who allowed them, however, to retain their own chief 
Zwangendaba, Chaka’s rule, never of the gentlest, ultimately became 
so severo as to be unbearable, and consequently we find that the 
Hlongwa, probably in the second decade of the present century, fled 
from their country and struck north, under Zwangeniaba, to seek a new 
home, At about the same time fled also Moselikatsi with his Matabele, 
and took » similar direction. Whether the two tribes met or not is a 
mattor of doubt, Some maintain that they fought together for the good 
land which the Matabole now inhabit, Certainly a most tough battle 
took place years ago between natives south of Zambezi, and, to help the 
point, on one occasion when Jingujani,an old induns now with Mpeseni, 
visited us at the fort, wo asked him of Moselikatsi. The oll man looked 
surprised, and answered in some oxcitement— 

“ Moselikatsi! Speak not to me of Moselikatsi. He killed my 
people. To mo Moselikatsi ix dead.” 

All this in the Zulu tongue and perfectly intelligible to onr Zula 
interpreters. This would, of course, corroborate the struggle of the 
tribes; but it is just possible that Jingujani, who was afterwards reticent 
on the subject, may have had in mind some account of Moselikatei’s 
doings when under Chaka’s rule. Be this as it may, the Hlongwa 
crossed the Zambezi under Zwangendaba, near where Zambo now stands, 
on June 16, 1825, As they crossed “the #un died in the middle of the 
back of the heavens, and the day wes finished.” Such memories are 
permanent with the blacks; they tell them to their generations. The 
coincidence of the eclipse is certain, and our records, therefore, together 
with collateral ciroumstances, give us the date of their crossing. Up 
they came through the highlands west of Nyasa, plundering, killing, 
aud slaving as they went, driving all before them, until they came to 


EXPLORATIONS IX THE COUNTRY WEST OF LAKE NYASA_ 151 


the Fipa country south-east of Tanganyika. Here they settled for a 
time, and here Zwangendaba died, 

The manner of his death is told by his people with all the simple. 
and dramatic force of their speech. 

“Zwangendaba lay aick in his hut. Around him were his sons and 
the indunas, and he rose up from where he lay and named Mtwaro, his 
son, chief after him. Then he said to them that he, Zwangendaba, had 
never seen the white man, but that they would, and when the white 
man came they were to be friendly to him. And then Zwangendaba 
became himself like the colour of a white man, and fell down, and his 
spirit went to the hilltops of the Fipa.” 
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All which, being interpreted, means probably that Zwangendaba 
died syncopated, taking on the peculiar ashen-grey colour that etch a 
condition produces in the light-toned black, and gave utterance ta tha 
peculiar prophecy of the white man’s coming which has been spoken 
#0 many times in Africa by chiefs who have nover themselves beheld a 
white man. 

After Zwangendaba’s death came internal dissension. Mtwaro was » 
weakling, and, conscious of it, resigned the power to his brother Mombera, 
who, strong even in his youth, could yet not control the other sons 
royal nor the more powerful of his father’s indunas. Some of the 
people elected to continue the northward journey, All communication 
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between them and the parent stock is now ont off. In 1891 they were 
living to the south of Victoria Nyanza, and offered a temporary resist- 
anoo to Lieutenant von Siegl, when that officer proceeded to occupy 
Tuhorah. Stairs, in his expedition to Katanguland, saw some of them 
at thix latter place, They were called “ Wangoni,” and desoribed as 
* bearing on their head busbies like those of our Foot Guards, but made 
of feathers instead of bearakin, Their arms consisted of three heary 
spears and # shield of buffalo hide... ." A like speotacle to those we 
ourselves came across at Hora and in Mpeseni’s conntry, The main 
body followed Mombera and his brothers southward to the land which 
they now ovoupy, and were subsequently joined by a moiety which had 
continued for a littlo time in the Pipa district under Mperembe. Thus 
was founded the Ngoni kingdom ronnd about Hora. 

A second period of disruption led to the migration of » large portion 
of the tribe towards the headwaters of the Tembwe, Sandile, Mkumbwa, 
and neighbouring tributaries of the Loangwa, where they are now 
firmly established under the rule of Mpeseni. At the same time a 
further number followed the headman Chiwere to the hill district 
south-west from Kotakota. Few, if any, of Zwangendaba's people are 
to be found elsowhere, although the followers of the late Chekuee, in 
the country south of Nyasa and west of the main waterway, took the 
game tribal name. 

The change of name in the original tribe is to be noted. At first 
the Hlongwa, with the clan designation “ Pakati,” they now call them- 
selves Ngoni, with the olan name “Jeri”—the latter taken from a 
tribe enslaved in the Fipa district, upon whom they impressed their 
own name of Pakati. The clan name “Jeri” is used at the present 
day by all those of Mombera’s poople who boast the blood royal. The 
Tumbuke and Nyanja people knew them also 4s Mazitu and Maviti, 
both names indicative of thos: roving, predatory habits which were 
only too palpable to their neighbours, 

Such in brief is the carly history of the Ngoni. The evidences of 
their Zulu origin are indispatable—their appearance and bearing; their 
traditions and superstitions ; their speech, modified a little by contact 
with other tribes, and with some of the “olicks” gone, but still un- 
doubtedly Zui ; their oustoms and habits of life; their prominence in 
warfare; their idea of building up a poworful tribe by bringing 
the people around into a state of domestic slavery, and training up as 
warriors the most promising of the young men. 

Present politics at Hora ara in « state of some uncertainty, owing to 
the luck of a paratmomnt obief. Mtwaro died seven yeard ago from 
what was probably tuberculosis of the knee-joint. In consequence of 
his death, the few white men connected with the mission work in the 
country ran a peculiar risk, although at the time they knew it not, 
Witchoraft was suspected, and an ordeal by muare or milan ordained, 
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This means the drinking of a decoction of bark containing active 
principles akin to those of strophanthus, and which results either in 
vomiting or death. People may be represented at an ordeal by animals, 
to whom the drug is administered in pellets; thus, at the trial in 
question, McCallum was present in the shape of a fowl, which had been 
begged from him as a gift, and other whites were there as dogs snd 
goats, The results are probably largely under the control of the com- 
ponders of mucare, who, by dosage or admixture with an emetic root, 
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canfregulals the action of the poison. The burden of Mtwaro’s death 
was finally laid at tho door of an inoffensive old native whose con- 
demnation involved no further issues. 

Mombers died in 1891 from apoplexy, leaving sone who were then 
meré children, Since that time affairs have been controlled by « council, 
at the head of which is Ngonomo, the chiof of the late king's indunas. 
A fine old man he is, well over 6 feet in height, and erect despite his 
age. His life must indeed have beon a strange and edventurous one. 
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A mere commoner, rising himself to the position of leader of Mombera's 
forces, and holding now the most inflaential position among a people 
jealons of their rights and respecting rank to the full, can only be a 
man of diplomacy and skill. His demeanour, his oratorical deliverances 
to those around him, which, not understood by those of us who had the 
Inck to hear him, nevertheless impressed us by their sound and gesture ; 
the evident deference paid to him, by even his superiors in blood, show 
all this, ‘The time is now ripe, however, for the choosing of a new chief 
from Mombera’s sons, and during our stay at Hora, a meeting, the third 
of its kind, waa beld for this purpose. The individual interests of 
Mombera’s surviving brothers, who object to being ruled by a young 
nephow, combined with Ngonomo's grasp of power, rendered the whole 
thing a fiasco; and there are good grounds for believing that the latter 
used the fact of our presence as a powerful argument for the purpose of 
prolonging his regency. He refused to visit our camp while the main 
body was there, although he had been most friendly to our advance 
party and had entertained them at his krasl; and subsequently, when 
the main body had left, came in and hobnobbed with the rear-guard. 
We could never bring him forther than s promise—a promise always 
evaded by an excuse. One day he was sick, another he had gone on a 
jonrney to worship at the grave of his fathers, and yet again he pro- 
fessed to have taken ambrage at one of his sons having been challenged 
by asentry. Thus he went to the council with a free hand, excited his 
hearers by declaring that our presence meant war with which young 
chief could not cope, and ended up by a dance at his kraal in which the 
spears were shaken in the direction of our camp. Possibly he was just 
as assiduons afterwards in cooling the heated blood. 

Six months later, after the Mwaai attack, ho showed somo respect 
for the demands of the Administration by refusing sanctuary to the 
fugitive Chibisn; and, at the same tite, messages in a friendly tone 
were transmitted through the Administration messengers by M'xuka- 
zuke and others of the Jeri- 

Tt was our intention, upon leaving Hora, to throw out « wing from 
the expedition, which, travelling light, should proceed directly to the 
Loangwa, then cross that river and continue down its further bank to 
rejoin the main column towards the south of the plateas. Unfortunately, 
this effort proved abortive. In three days our men reached Kasembi’s 
villages on the upper branches of the Rukurn, and that chieftainess 
assured them repeatedly that the noxt water towards the west at this 
particular season was distant full five days’ march. The look of the 
country, = long gentle rise away from the river to the horizon, was 
confirmatory of the report. Carriers firmly refused to procesd under 
any inducement whatever, and the project was therefore reluctantly 
abandoned, 

The caravan now turned south, marching in three bodies by different 
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routes to Kasunge, Signal fires on hills by night ehowed that Ngonomo 
watehed our exit from the country, One of us who retraced his steps 
after three days’ journey, found all outlying villages closed, and met» 
small party of young warriors in all their panoply, who, however, were 
passive. Rumour bad it that concerted action had been arranged 
between Ngonomo and the Kasungn chief; but the native tale ax usual 
bore ite huge discount, and we passed unmolested. Probably it was all 
a little not played to the gallery as the last scene in Ngonomo’s artful 
drama. 

Leaving the immediate plain of Hors, the country became broken— 
small hills with intersecting watercourses, with here and there great 
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rich-looking vleys. All the channels wore now dry, the course of the 
wet-semson itreams, in many oases evidently of considerable volume, 
being represented by an occasional water-hole; This continued for two 
days, when we crossed the Mazimba river and passed Mosoro’s, Then 
sucoeoded six days of thickly wooded conntry. Elephant spoor was hero 
seen for the first timo, a hord having crossed the path but a little while 
previously, The rate of march, forced by scarcity of possiile camping- 
grounds, precluded much Jateral search: but evidence of previous oceo- 
pation existed in the shape of numerous disused iron-amelting furnaces, 
which all showed signs of hasty abandonment, charceal and calcine 4 ore 
being strewn about, together with covking-pots and grass baskets. 
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The working of iron is certainly the most advanced art in this region 
of Africa. Tho ore is mined, smelted, and fashioned by the natives with 
great skill. Outside many of the villages stand# the village smithy, 
merely « roof of shade bonghs and grass supported by stakes. Here 
congregate the village gossips, who justify their presence by an occa- 
sional turn at the bellows. ‘Ihe tools are primitive, a rock for an anvil, 
a weighty stone for the sledge, and pieces of iron bound to wooden 
handles for the finer shaping and ornamental work, The bellows consist 
of two goatskins, cach furnished with an open mouth like a purse, and 
connected up by a piece of bamboo pipe to a narrow clay union nozzlo 
about 0 inohes long. ‘The blower sits on the ground, seizes tho 
mouth of each skin in either hand, avd raises and lowers them alter- 
nately, first with the mouth open and with a quick upward stroke to 
take in the air, then with the month closed and a tremulous downward 
pressure to force the blast. By this rade process, a hot charcoal fire ix 
maintained, and the work turned out is excellent for the primitive 
implements used, Knives of great utility, and which take a good 
rough cutting edge; arrowheads and spears, many of them curiously 
barbed and twisted, and some showing a knowledge of the value of the 
* blood-groove ;" axes for battle and for general purposes, ornamented 
with linear patterns and beaded edges, and with the bindes set at on 
acute angle to the shaft so that every ounce of power is transmitted in 
the direction of the blow, 

Kasungu derives ite name from a hill, which rears its solitary head 
in the centre of a populous flat some 80 square miles in area, Its 
summit we found ty be 4784 fect above sea-level, whilst our camp near 
ita hase was $337 fect. The inhabitants of the district aro # mixed mee, 
chiefly Wachewa, and the chief Mwasi by no means commanded our 
admiration. 

His position was cortainly not an enviable one, bis territory forming 
as it were a kind of buffer state between Mombera's Ngoni and those 
under Mpeseni in| the south, To both of these he paid tribute, and 
farther complications arose from the fact that be was swayed to a great 
extent by Arab influence. At the time of our arrival he was affording 
refuge to Saidi Mazunga, un Arab who some years ago was guilty of 
murderous troschery towards white men at Fort Maguire. The later 
development is told in the recount of the Nyasaland Administration 
during 1596, when it was found necessary to oocupy his country and to 
punish him for his misdeeds. On this occasion he turned out an army 
computed at 18,000 men, not a surprising number when ene considers 
the many villages then under his rule, 

The Kasungu people dofend their villages with » thick hedge of a 
apecies of euphorbia, or in some oases with @ trench and earthwork. 
One such, Mangwasa’s by name, was w perfect labyrinth of ant-clay 
walls, In the centre stood 4 high pole, ou the top of which was perched 
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a very large and repulsive ape. This beast was evidently carefully fed 
and tended by the inhahitants—a strange thing, for these low-type 
savages are, asa rule, by no means attentive to the well-being of un- 
productive snimuls. 

Many of Mwasi’s people profess Mohammedaniam, probably from 
contact with Jumbe's town and the Arab influence at Kotakota, on Lake 
Nyasa. Their religious principles, however, are orndo and eninently 
elastic, stretching quite beyond the teachings of the great ssnitarian, 
who seems to be credited here with more of vice than of virtue. A few 
symbols of Phallic worship, existing in hut decoration, were interest- 
ing; bnt, like the opposed triangles with their containing circl, or the 
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horseshoe on the stable door at homo, they were “oaviare to the 
gengal” 

Comparing the Ngoni with the weaker tribes, such as the Wachowa 
or Wabisa, one could not help but notice their greater manliness. Had 
they any wish te conceal information, then they avoided the camp; had 
they objection to our presence, then they thought of driving a» out by 
fighting. On the other hand, Mwasi, professedly unfriendly to and 
mistrusting the white man, visited us, begged cloth from usa, and finally 
served up poisoned milk. Whatover of courage he and his people as a 
whole possessed was certainly of the negative type. 

Emerging from the Kasango plain and travelling west, no more 
natives are met with until Chenunda’s kraal on the Rukusi, On the 
way thither the watershed is crossed at un olevation of 3800 feet above 
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sea-level, the rivers on the east being tributary to Lake Nyasa, those 
on the west flowing into the Loangwa and Zambezi rivers. Quartz 
and granite now disappear, giving way to shale and schist. The water- 
shed is taken as the boundary between the British Central African 
Protectorate and the Britiah South Africa Company's territory. 

Chenunds is quite an insignificant chief. His few villages seem to 
be « kind of training-ground for the young bloods of Mpeseni's Ngoni. 
It was quite » common occurrence for « emall band of them, perhaps no 
more than « dozen in number and on their own initiative, to msho 
kraal at dawn, séize whatever took their fancy, assegai opposera, and 
clear off before the neighbours could collect to help, with their spoil of 
women and food. The poor inhabitants seem paralyzed for the time, 
and respond with @ fitfnl fire from their fow ancient fint-locks—a 
kind of warfare with minimam danger. Just before our arrival a raid 
had taken place. The Ngoni left behind one of their number prisoner, 
a boy whose father had taken him out “hunting.” Tis captors dare not 
kill him, for well they knew the Ngoni revenge, and so they waited for 
a day or two until the raiders returned with their chief, and ransomed 
the lad with their own stolen goods, Such the “bloodiung” of the 
youngster! — 

Chenunda’s people were on the verge of famine, all ill-fed, and 
many of them mere skeletons. This seemed to be the usual condition 
towards tho latter end of the dry season, Not that the land was harsh, 
but because excessive planting and large crops simply excited the 
enpidity of the Ngoui. Thua their labour was limited to the growing of 
asimple necessity, They possessed no cattle; few goats and fat-tailed 
sheop, with some fowls and pigeons, represented the extent of their 
live stook, 

The country bere is ugain attractive to the prospector, Quartz reofs 
abound, frequently iron-oapped and jnvariably running north-east and 
south-west, (Granite once more appears, 

As the dry season was ut this time well advanced, water became 
more scarce, and longer marches were necessary. ‘The expedition now 
consisted of nine white men, one hundred “askari” (soldiers), and five 
hundred carriers. With such a large number the pace was of course 
slow, and we were obliged on one occasion to travel all night to reach 
the next camping-ground. On this march the degree of accuracy with 
which the native can space time wns strikingly shown. The tripod of a 
Maxim gun had to be carried in one piece, This was « rather heavy 
load for one man, #0 two were told off to relieve une another at intervals 
of o sentry watch. They were Joft entirely to themselves ‘The first 
change was made at 2 a.m., with a cloudless, brilliant, starry sky, within 
one tuinute of the two hours; the second change at 4 a.m., with o 
bright moonlight, within five minutes; the third changes at 6 a.m, 
with the snn’s dise just appearing, within fifteen minutes. Doubtless, 
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knowledge of the position and movements of the stars enabled the above 
accuracy to be obtained, while the uncertain light of dawn possibly 
caused the grester error, The natives certainly recognize some of the 
constellations end give them names, A few of them were able to make 
diagrams on the ground of the relative positions of the component stars. 
Venus, in their language, they call the wanderer of the night.” The 
moon is to them all important, the “birth” of a new moon being quite 
an event, and the first view thereof the wignal for a great chorus of 
talutation and rejoicing, The phases are récognived and accurately 
caleulated, Some maintain that the earth is round, others that it is flat, 
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but all are excellent in wooderaft and are rarely in error over @ compass 
point, 

The march from Chennnda’s to ony destination at Mafuta’s was 
really hard. The heat was trying even to the blacks, who were forced 
to fashion rude sandals of goatskin to protect their feet from the eoorch- 
ing of the ground, Food was scarce, tho spoils of the rifle Lecame 
Inxuries, for the post, now in the south, had swept the country, destroy- 
ing cattle, buck, and even elephants on its resistlees progress from the 
north to the Zambezi. Water was our chief anxiety; the supply was 
very small, and that not above suspicion of things which thirst alone 
could disregard, Fortunately, the memory of privation is abort, and 
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one can laugh now at the recollection of one member, the anniversary of 
whose natal day brought him o solitary meal of « cupful of Indian corn 
enriched by o bony, “smelly " catfish, canght by luck in» mud-hole. 

Thirty miles down the Rukusi brought us. to Kambwire's. This 
place is on what formorly was the main slave route from the Lake 
Bangweolo district of Central Africa to the coast pid Lake Nynsa. 
Tho «nergetic action of the officials of the British Central. Africa 
Administration has caused this to be abandoned, and whatever traffic 
may remain is now diverted chiefly into Portugnese territory. Mata- 
kenya, # Portuguese half-caste, who was the principal raider, has also 
lately died, and we may hope, therefore, that with the advent of the 
white man the last traces will disappear, 

Approaching the villages, wo were greeted by the sound of an 
enormous war-irnm, made entirely of wood, carved aud hollowed from a 
aingle trank, and borne by two men on a shonider pole. The chief him- 
self, to whom advance messengers had been sent, attended to give us 
welcome (?). He sat with his headmen out on the plain, in the shadow 
of a great Mbawa tree. In this spot we eventually pitched our camp, 
and @ most uncomfortabie camp it waa. The wind got up each morning 
about 9 a.m.,.a hot sickly wind with a choking dust which éfectually 
dispersed whatever of energy the cool of dawn had given. Often it took 
the form of a whirlwind and then enaned a very nasty few minutes. 
Sand in clouds which preventod sight, « rush of askari, and the hanging 
on to guy-ropes and end poles; afterwards, the crawling out from 
collapsed tents, eyes, oars, mouth, and nostrils choked, with the hunting 
for scattered kit, and » mourn over the lost comforts of a smashed camp- 
bed. ' 

Kambwire is a slight, rather aristooratic-looking personage, with 
delicate taper hands and small feet, He smoked his pipe with quite the 
grand air, and always had a retinne of body-servante to minister to his 
wants, Locomotion was performed on the shoulders of a sturdy slave, 
with a once gorgeons state mmnbrella between his majesty and the sun, 
The cares of government sat heavily on the old man. Mpeseni’s Ngoni , 
were a thorn in bis side and necessitated perpetual vigilance. 

A fend with his neighbour Chuaula, of the Sandilo river, might at ons 
time have been a relief, but jnst then Chuatula was having the best of it, 
i.e, ho was five women captives and a fow tusks of ivory to the good, and 
Kambwire therofore invoked our aid to patch up a peace. His kraal 
was surrounded by a mud wall some 12 to 15 feet high, loopholed and 
parapetted for attack; but the whole scheme of defence wus deficient, 
inasmuch as the wall served not only as fortification, but also as the 
outer containing boundary of a ring of square huts whose roofs were 
of most inflammable grass. Tho inhabitants, chietly Wahisa, were a 
mixed lot, due to slave-traders having left behind the sick and woak of 
their caravans, <A peculiarity was the large number of mon with only 
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one eye, It seema that the chief delighted to punish, anda favourite 
penalty was the boring of eyes with ban:boo spikes or the heated blades 
of assagais, 

Opportunity was taken to send # branch expedition down the Rukusi 
river to its junction with the Loangwa river, This latter, at the time 
of cur visit, was low. 

Some idea of the volume of water, and the difference between the dry 
weather and rainy season flow, may be gathered from the cross-section 
shown. When measured on November 8, a man could walk across, and 
the water was nowhere more than 18 inches in depth. ‘I'he banks are 
40 feet in height, and the country beyond them is flooded during the 
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rains. There is thus, taking the measured breadth of the river-bed, a 
volumo of water of at least 44,000 square feet in sectional ares, as against 
® trickling stream in the dry season, The adjacent land is level for 
some distance on either side of the river—on the east, covered with a 
low poor scrub; on the west, more densely wooded, but with open 
glades, 

From Kambwire's we proceeded to Chuanla's, on the Sandile river. 
This road illustrated well the winding course of a native path, In the 
course of one day, for example, the colamn marohed west, south, then 
north-east, and finally took its proper direction of south-west. 

One camp en ronte was made at the Mchire or Salt river, a small 
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stream of the purest and brightest-looking water we saw in Africa. Its 
appearance was dolusive; it contained in solution salts of high specific 
gravity, and although not entirely unpleasant to the taste, yet it tended 
to increase an already aggravating thirst. Bubbling up from springs 
in a sheltered coppice, it ran a short course, and then sank intoa great 
hummocky “sponge,” where travelling was dangerous, inasmuch as 
apparently sound turf formed but a thin ornst over a slimy bog. The 
supply must be perennial. Game in great variety had congregated 
here for the sake of water, 

Chnaula is an independent Wabisa chief, of much the same standing 
as Kambwire, and with subjects of a similar mixed type. He too is 
raided by Mpeseni's Ngoni and defends his villages by dense thickets 
and bamboo palisades. Only a amall portion of land was under cultiya- 
tion, just sufficient to supply the tribe with food, The same arguments 
against extousive planting hold here os at Chenunda’s and Kambwire’s. 
At Mwasi’s alone, of all the places ont of Ngoniland, was there any food 
tospare at the end of the dry season, and this for the reason that Mwasi’s 
people were numerous enough to make resistance to raiding-parties, and 
that Mwasi had patched up » wedus efcendi both with Ngonomo and 
Mpeseni. 

The Sandile river was at this time quite dry, but water could be 
obtained by digging at « depth of 3 feet, Ouriously enough, we found 
here » regular cloth industry. Cotton i# grown, spn, and woven on a 
Primitive loom into # strong and serviceable calico, which is worn either 
in its natural grey colour or dyed to » black. Tho knowledge of the 
art is probably the fruit of Arab intercourse. The people as a whole 
were very miserable and poor. Many of them showed mutilation, for 
Chuaula keeps a kind of execution grove where justice (7) is dispensed, 
and extremities lopped off for the slightest offence, Of the carriers 
reoruited here, some had Jost one hand and a few both, Our camp was 
visited by a professional dancer in this Iatter condition, Tt seems that, 
when dancing before Chuaula, one of his wives pressed forward and 
obstructed the chief's viow. This was the offence, and the want of respect 
on the part of his family was visited upon him. The rude surgery of 
the battle-axe gave good results as fur as the stumps went, but the loss 
of hands undor the circumstances of life is simply an atrocious penalty. 

From Chuanla’s, while the main column took its way into Mpeseni’s 
country, a small party proceeded under Lieut. Biscoe to the south and 
west. Masoro on the Rupande, Bendwe on the Komongeri, and Momba 
on the Lusengazi were visited and their positions fixed. ‘The in- 
habitants thereof were friendly and hospitable, although they had 
Dever seen the white man before. 

The wet season was now commencing in earnest, The first rain 
came in the shape of a premonitory shower on October 6, after which 
the gathered clonds dispersed and we experienced intensely hot, dry 
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weather, Screen thermometers at the Kambwire camp gave a tempe- 
rature of 108°. ‘he majority of the clinical thermometers, graduated 
to 110°, were found broken by expansion of the meroury ; they had 
been stored, however, in Congo cases which were painted in dark 
colonrs. On November 24 came a sudden and terrific thunderstorm, 
after which the rains were more and more regular until we looked for 
a downpour each afternoon, lasting as a rule from 2 pm, until em- 
down. So on, with the exception of a fortnight's cessation in the middle 
of January, until the end of April, when lighter showers betokened the 
beginning of the dry weather. The rainfall in 1895-96 was particularly 
heavy, a3 shown by the excessive flooding of the Loangwa tributaries 
and also by the greater rise in Lake Nyasa and the Shire river. 
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Our approach to Mpesoni’s country was made under better circum- 
stances than we had anticipated. Mpeseni bears an evil reputation— 
perhaps deserved, and possibly exaggerated, Joseph Thomson, who 
visited him on his return from the Bangweolo Expedition in 1890, was 
fain to get away under cover of night. Mr, Sharpe, now acting com- 
taissioner of the British Central Africa Protectorate, also had an un- 
satisfactory time. Gronnd for alarm certainly existed in each case; 
it is very doubtful, however, whether Mpeseni himself at the time gave 
any aggressive orders or was guilty of any manifestation of bad will 
towards the whites’ We received a more cordial reception. Advance 
Messengers were despatched with s present of coloured prints, Arab 
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clothe, and other things dear to the savage heart; and in return 
Mpeseni sent out two sub-chiefs, who brought gifts of cattle and sheep 
and acted as guides on the way. 

When the country of the Ngoni-was entered, it was evident that we 
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were once again amongst an active and enorgetic people under a power- 
ful ohief, and where life and property were secure, We were reminded 
much of the condition of things at Hora: we had again the fertile 
plains, the hill ranges, the rushing rivers, and the high veldt beloved 
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ofthe Ngoni. Villages lay thick on the ground, free from the confining 
limits of » ditch or palisade, disdaining for the most part even the 
protection of a reed wind-break. ‘The whole of the land, hillsides too, 
were cleared and prepared for the’ maize crops, Cattle, sheep, and 
goats were in plenty; but here, as elsowhere, the pest had loft a mark 
not yet effaced, The inhabitants were most friendly, providing what 
ever additional carriers we needed and the chiefs escorting us from 
camp to camp. 

Finally, on December 5, the expedition arrived at its destination— 
# small village of three kraals under the tributary chief Mafuta. The 
position was good in every way—lie of land, supply of running water, 
timber for building purposes, communication with the lake-shore by 
an easy and direct road, and, lastly, command of the gut leading be- 
tween the hills into the breadth of Central Ngoniland. Rains and 
swollen rivers forbade further marching, so here we fixed our camp at 
an altitude of 3300 feet above sea-level and commenced the building 
of permanent quarters. 

Whilst this was proceeding, Dr. Moloney, accompanied by Lient. 
Bisooe, paid a formal visit to Mpexeni, They were received in the 
king’s hut, and were the first white men to be so honoured. Even then 
Mpeseni could not, or would not, throw off superstition; he refused to 
look upon the white man's face, and ast with his back towards them 
during the short palaver. Nothing of importance transpired, and it was 
reserved for subsequent visitors from our party to learn more of the 
personality of this renowned chief. 

On December 29, Dr, Moloney and two others of the expedition left 
Mafnte’s for the lake-shore, ‘Those remaining proceeded with the oon. 
struction of the fort, A site was chosen crowning the summit of a 
gentle hill, and with due regard to watering facilities. The dwelling- 
honse was our first care, the floor raised well above the general level 
of the enclosure; then followed askari’s quarters, huts for the capitags, 
grain store, n cook-house, and, later, a watch-tower with firing-platform, 
giving command over the country around. ‘Three rip aaws and @ cross- 
cat, matchets, axes, spades, and s chisel or two, were our available tools ; 
forest trees, hamboos, grass and ant-heap clay were the materials, No 
nails or screws; everything tied together with raw-hide strips and 
“njombo " bark. 

The general plan of the fort was diamond-shaped, with a bastion at 
each acute angle for the lodgment of the Maxims. Tho defence con- 
sisted of an earthwork thrown up against piles, and measuring 10 feet 
from the bottom of the trench. The trenoh itself was 5 feet deep, with 
a level bottom 6 feet wide, and a sloping outer wall and parapet carry< 
ing the total breadth to 20 fevt. Bush was cleared away where 
necessary to a distance of 400 yards, all tree-stumps being left projecting 
a foot or so above the ground. 
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A second visit was paid to Mposeni at his own invitation. His 
manners were certainly not cordial, but on this occasion he unbent 30 
far as to visit the white man’s tent quite unattended and to hold a 
long conversation. He claims to be the eldest eon of Zwangendaba, 
and so regards himself as fhe Ngoni chief. When asked if Mtware 
were not the first-born, he gave a typical reply, “ As the cow to the calf, 
as the elephant to the cow, so was I, Mpeseni, to Mtwaro.” 

His appearance ia not prepossessing. His facial type is low, and « 
corneal opacity in one eye combines with « shifty light in the other ta 
accentuate the natural cuaning and cruel look of his countenance. His 
power is very real; none of his people dare approach him without 





LOANUWA SIVEE, 


bending the knee and giving the royal salute, “ Bayete.” His approach 
to council is signalled by a verbal trumpeter, who thundera forth lis 
attributes and titles with all the quaint inferences and parallels of their 
language. He was more than astonished at the mention of the incident 
of the Zambezi eolipse, 

“You,” ssid be; “how did you know that?” and, indicating a 
height with his hand, “ you must have been quite small then—#o!" 

Considering the date, we agreed that we wore then very small, and 
Mpeseni became probably more convinced than ever that the white man 
was full of witchcraft. For « time all wont smoothly. Various indunas 
were constant visitors, and brought for our use presents of milk, pombé, 
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pumpkins, Indian corn, sweet potatoes, fowls, fat-tailed sheep, and goats, 
80 that we grew quite rich in native wealth and revelled in the un- 
wonted Inxury of our table. 

By-aud-by; however, things began tochange, The chief men stopped 
their visits; the native boys employed around the camp aa goat- 
herds, etc.,, went back to their homes; m vaguo uneasiness began to 
spread among our own soldiers, and all kinds of rumours were brought 
to onr ears, Gradually it was manifest that Mpeseni had, for some 
reason, taken alarm, and the explanation came when we heard of the 
attacks upon Mlosi and Mwasi by the Administration. Mpeseni, in 
consequence, naturally thought that our presence was the prelude to 
his own destruction and began to collect kis young men. Things 
were not improved by the fact that Chibisa, brother of Mwnsi and 
fugitive from justice after the Kasungu fight, being rejected at Hora, 
hud come for refuge to Mpesoni’s country, He, of course, urged 
our destruction, and found a ready ally in Singu, Mpeseni's son and 
leader of his fighting mon. Fortunately, Mpeseni is still in the prime 
of life and vetoed Singn’s precipitate schemes. 

Needless to recount the various “excursions and alarme”’ Tho 
tension continued, and reached its crisis upon the arrival of representa- 
tives of the British South Africa Company, who had come up to 
take over the fort and to administer the country therefrom. Their 
coming waa a thing to be remembered. Fonr Atonga troops arrived 
early in the morning with the nows that two white men, with 
some soldiers and a big gun, had crossed the Sandile river and were 
travelling fast towards us. Abont mid-day we heard the signal riffes 
go and lined up our own syand ready for the “salute.” Tho path ran 
clear from tho fort for some 300 yards, and then bent and disappeared 
behind a native village, At this bend stationed bimself our » drum 
major.” Suddenly, amidst the silence of expectation, he started his 
devilish tattoo, and a moment later round swung Warringham and 
Middleton, two great bronzed colonial giants, each well over 6 feet, and 
wo eaw strange white faces and welcomed our relief exactly a year to 
the day from tho atart of the expedition. 

_ Two days later camo 4 great “indaba,” Mpeseni sent to the fort, as 
his representatives, the indunas Jingujani, Manota, Lisiao, Nyama, and 
Newkwa, together with sub-chiefs and their followers to the number of 
& hundred or so, They all squatted in and about the verandah of our 
house, Jingujani and Manota nearest the white men, for they, by virtue 
of age and rank, were to be the spokesmen of the party. A little 
shuffling and rearrangement of seats, the taking of much snuff, and then 
Jingujani began a long speech, the burden of which was that Mpeseni 
wished to be friendly with the white men, bat was not afraid to meet 
hitn in war, if anch were necessary. Manota followed in the same 
strain and was supported by the other indunas, ‘Then came a judicious 
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reply from ourselves, which finished the formal part of the palaver; 
all hitherto conducted in proper style and etiquette and with the help 
of two interpreters, the first of whom tranalated from the Zulu to 
Ohinyanja, and the second from the Chinyanja to Swahili, This for 
effect. 

Now, Warringham and Middleton were perfect Zulu scholars, and 
when this part of the “indaba” was finished, they turned round, the one 
to Jingujani,and the other to Manota, and commenced a conversation in 
the purest Znlu. A look of astonishment gradually gave place to an 
expression of perfect amazement, and then snoceeded great exclamations 
of surprise, followed by a rush and @ violent shaking of hands, Know- 








VILLAGE SCESE, KUTA-KROTA. 


ledge of their own language quite conquered the old indunas, who at 
once lost all reserve and wound up the day with a feast from a 
slanghtered ox, 

After this all was peace, and the time came, when the raing were 
finished, for our return to the coast. Leaving Mafnta's, wo took a direot 
route through Mwasi’s to the lake-shore. The path is easy the whole 
way, and it would be possible, with expenditure of a little enginecring 
skill in dealing with a few of the gradients towards the éaatern edge of 
the platean, to transform it into a good practicable waggon-road. At 
Rastingu a fort had been built by the Administration, from whieh the 
surrounding country was controlled, Communication between this and 
Kotakota is constant, and extension thereof to Fort Jameson will open 


uu 
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up @ great stretch of fertile land, perfectly suited for the most part for 
occupation by Europeans and rich in many things. 

Arrived at Kotakots, we were received by Mr. A. J. Swann, the 
government representative, who extended to us the most welcome and 
kindly hospitality, and did all in his power to help our progress down 
the lake. ‘The waterwny was followed, as on our entrance into the 
country, with the necessary divergence into the Shire highlands and 
touching Blantyre for the purpose of avoiding the Murchison cataracts, 
Chinde was the point of embarkation. Before leaving, we visited the 
little cemetery, only too largely grown of late, and were gratified to 
find that the grave of Captain Stairs ix now marked by a fitting tribute 
to his memory. 


Tne Mar-—tThe authors aro indebted to the Mhodesia Concessions, Limited, for 
permisiion to muke use of the map anid notes collected while in their service, and 
to Livut, Biseoe for the use of his photographs. The map waa meade from 
astronomical observations taken by R. I. Money and Lieut. Biscoe, the positions 
being determined on the spot from these observations, which wore worked out by 
RB. L. Money, and on his return to England, after having bis instruments examined 
at Kew, the observations were corrected and worked out anew. Barometrical and 
boiling point thermometer heights were likewise worked out on the spot, snd again 
on his return to England after receiving the corrections from Kow. ‘The track 
watveys made with a prismatic compass wore adjusted to the positions fixed by 
astronomical observations. 


APPENDIX, 
Nores as to Measuneurst oy Dreraxcis. 


A nille was carefully measured along a level but loose eandy road at Fort John- 
ston, ‘Traversing this sovern] times in marching order gave, as a basis for calculating 
distances, 1920 paces and 18 miantes to tho mile. To this nomber of paces the 
pedometers were adjusted, In the rough country between Bandawe and Hora, 
where there was good deal of stiff climbing, the pedometers, worn attached to the 
walat-belt, proved quite unreliable, recording & much less distance than that actually 
traversed. On the route from Mafuta’s to Kotakota, where the country offered fow 
obstacles to an even rate of marching, the pedometer, when worn inside and attached 
te the top of @ canvas guiter, recorded from 18 to 40 per cent. in excess of a time 
measurement, It was found that the average rate of a column of porters with 
loads, taken fora whole day in oool weathor, or from 6 a.m. to noon In hot weather, 
exoluding stops, averaged 24 miles per hour. At the first start thoy set off at 
about $ miles an hour, but by the end of the fimt half-hour they had’ generally 
settled down tos steady yace of 24 mile. Por the purpose of plotting the track 
surveys, & time moasurement of 24 miles per hour waa adopted, This time measure- 
ment génerally gave an excess of from 10 to 15 per cent. uver the divtance as fixed 
by nstronontical observations, which war doubtless due to the winding nature of 
the native paths 
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RECENT AFRICAN LITERATURE. 
By B. HHPAWOOD, M.A. 
Taar the age of great exploring journeys in Africa is well-nigh over, 
anil its places taken by one of steady political development, is shown 
by « glance st the principal African books of the past few months, a 
large proportion of which deal with the extension or maintenance of 
European influence in one quarter or another of the continent. 

Onr list is, however, headed by the record of a journey * which, from 
the extent of little-known country traversed, seems to belong rather to 
the past than the present order of things, Dr. Donaldson Smith has 
much to tell of dangers and difficulties successfully overcome, whether 
arising from the determined opposition of Abyssinian soldiery, the fierce 
attacks of Galla tribes, or the necessity of journeying through trackless 
forests or waterless deserts, The book is written in a lively and piquant 
style, aud—poasibly from tho author's readiness to look at the bright 
side of things, and his appreciation of the untrammolled life in the African 
wilds—we carry away from its perusal a far pleasanter picture of Central 
Africa than is supplied by many books of travel. He speaks in high 
terms of the beauty and healthiness of much of the country, and lays 
stress on ite commercial and agricultural value. Sportsmen will find 
touch to their taste in Dr. Smith's numerous rencontres with the large 
game of North-East Africa, with which his rifle played constant havoc. 


* Through Unknown Africun Countzios,’ By A. Donaldson Smith, 1:n., 7.0.0.4, 
MWinetrated, Londo: Arnold. 1897, 
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Unlike some recent writers, he puts much faith in the express rifle (the 
°677), which he preferred to the eight-bore even against elephants and 
rhinoceros, The geographical results of the journey have already been 
so fully dealt with in our pages that it is neodless to refer to them here. 
It may, howover, be remarked that the difficulty Dr. Smith finds in 
supposing the Omo to make itself s way westward across the barrier of 
mountains seen to the north of Lake Abbaya does not exist if, as seems 
probable and is indicated in « recent map published in Petormanne 
Mitteilungen, the whole course of the river lies to the westward of the 
range, 

Dr. Smith came in contact with many interesting tribes, from the 
powerful Boran Gallas to the Dume pygmies and the Adone negroes of 
the Jub. He shows a gennine liking for bis Somali followers, anil a 
quick apprehension of the various traits of character exhibited by the 
races met with, In a supplementary chapter he gives his views with 
regard to the present political situation in the countrics he passed through, 
differing materially in his conclusions from other recent writers, He 
urges the necessity of curbing the arrogant pretensions of King Menelek 
to sovereignty in the countries south of Abyssinia, and holds that all 
civilized nations shontd concur in putting down tho “brutal rule” of 
that sovereign. Hoe considers that the Abyssinians would be unable to 
resist a well-organized force brought against them. Thi book is well 
illustrated, and contains, in appendices, reports by various scientists un 
the zoological and other collections made by the author. ‘The maps are 
those already published in this Journal. 

In Mr. Selous’s latest book,” we have « narrative of the earlier stages 
of the Matabele insurrection by one who not only took a large part 
himself in the events recorded, but possessed ample opportunity. of 
learning at first hand the details of ocourrences at which he was not 
actually present. But the book is not a mere record of facts. It is 
neefal as preventing the ideas of « shrewd observer on many questions 
affecting the future of South Africa, and although the author shows a 
keen sense of the injustice of the acousations which have been levelled 
against the white settlors, he is evidently actusted by an honest desire 
to abow matters in their true light, and to point the way to a solution 
of existing probleme in accordance with the best interests of the ovuntry 
and its inhabitants, both European and native. As regards the canses 
of the insurrection, Mr. Selous bolis that, while the irksomeness of the 
labour regulations to a race indolent by nature, and the hardships 
arising from the rinderpest were important factors in the case, the 
Matabelo were really surprised into revolt, in many cases against their 
better Judgment, by & few leading spirits, who since the former war 


* ‘Sunshine and Storm in Rhodesia’ By Frederick Courteney Selous Loodon 
Rowland Ward, 1596. 
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had heen awaiting an opportunity for revenge. He does not hesitate 
to avow his opinion that the removal of the white police was the event 
which made the rising possible, and thinks that with suitable precautions 
there should be no danger of its repetition. ‘The country, he holds, is 
bound by the inexorable law of the survival of the fittest to be ruled by 
the white man, and the black man must either conform to his laws or 
succumb. The Dutch element ie much larger than is generally supposed, 
and Mr. Selous pointa with satisfaction to the cordial relations main- 
tained between them and the British during the revolt. The great 
desideratum in South Africa generally is the encouragement of goodwill 
between the two races. 

Another chapter in the history of the gradual conquest of Africa hy 
the white man is supplied by Captain Hinde,* well known as one of 
the lieutenants of Baron Dhanis in his successful campaign against 
the Arabs of the upper Congo in 1892-14. Dealing as it does with a 
region which may be truly described as one of the dark places of the 
Rarth, it contains of necessity an abundance of harrowing details of 
bloodshed, cannibalism, and cruelty; but the importance of the events 
reconled as marking the final straggle for supremacy betwoon European 
and Arab influence in Central Africa gives a special valno to the detailed 
acoount of the campaign supplied by the author, Incidentally, much 
useful information is given with respect to the tribes of the Central 
Congo basin, one of the most interesting being perhaps that of the 
Waginia (Wenya or Wagenya of Stanley), the general ferrymen of the 
upper Congo, who, though spending their life on the water, aro very 
bad swimmer, and do not oven make their own canoes. Captain Hinde 
gives o vivid description of the oppressive stillness of the African forest, 
bearing out the statements of other observers a# to the scarcity of animal 
life andl the sombre tints of the vegetable world, The exploring work 
carried out by him on the upper Lualaba has already been fully 
described in the Journal (vol. v. pp. 420 et #eq.). 

Althongh likewise largely a record of fighting, Major Macdonald's 
book ¢ is leas concerned than either of the two last with the more 
revolting aspects of savage warfare, and, taken asa whole, presents a 
satisfactory picture of victories won in the cause of civilization in the 
extensive regions of British South Africa, The many-sided nature of 
Major Macdonald's work in the country, from his first arrival in 1801 
to take charge of the railway survey, to his departure from Uganda in 
1894 after the final pacification of that kingdom, makes him peonliarly 
fitted to write the history of the most momentous period in the 





* * The Fall of the Congo Aruba.’ By Sidney Langford Hinde, London: Methuen 
1897. 
+ ‘Soliiering and Surveying in British East Afri’ By Major J. R. 1. Mae- 
donald, ne Mapsand Ulustrations, London: Arnold. 1897. 
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establishment of British influence in Hast Africa, and the completeness of 
his narrative is enhanced by the care he has taken to record the achiave- 
ments of all who assisted in the work durixg the period in question. 
He gives a clear and unbiassed account of the unfortunate disturbances 
in Uganda previous to his arrival, based on his careful inquiries made 
under the direction of Sir Gerald Portal, and bears striking testimony 
to the great influence for good exercised by the missionaries in that 
country. He speaks generally in a hopeful vein with regard to the 
future of British East Africa, and is enthusiastic in his description of 
the Masai grazing-grounds, with their carpet of white clover, and fertilo 
country waiting for inhabitants. ‘The book contains several maps and 
some striking illustrations from the author's sketches and from photo- 
graphs taken during the railway survey. 

Under 4 somewhat misleading title," Dr. Aurel Schultz describes a 
journey made over twelve years ago in company with Mr. A. Hammar, 
from Natal to the region of the Chobe and Okavanga rivers. The book 
forms a readable account of sport and adventure in South Africa, 
although the personal incident bears a somewhat large proportion to 
the geographioal detail. It was, of course, only in the neighbourhood 
of the furthest point reached that any new country was traversed, but 
the information regarding the Chobe and Okayanga and the country 
between them is of valne by reason of the meagre nature of the 
information supplied by other travellers to that region, The accounts 
of the vast herds of wild animals in the neighbourhood of the Chobe 
recall those of the pioneer travellers in South Africa early in the 
century. Between the Chobe and the Okavanga the country consisted 
mainly of dreary sand-belts, in which the travellers suffered from want 
of water, The latter river was struck at the town of Dobabe or 
Indala—appsrently the successor of the chiof visited by Green—whose 
greed and treachery placed the party in some danger. Dr. Schulte 
speaks in glowing terms of the Okavanga and the conntry on its banks, 
and considers that the river is capable of becoming an important 
highway through the country. Geographically the most interesting 
point is the question of the bifurcation of the river, Dr. Schultz did 
not se6 the diverging-point of the supposed branch to the Chobe, but 
his conclusions, based on the disoovery of an important stream entering 
the latter river from the west, were confirmed by the native accounts, 
while the general nature of the country rendors such » bifurcation 
extremely probable, The book contains some good illustrations of 
scenery, and a map of the route by Bartholomew. 

Before passing to works published abroad, mention must be made 
of the lately issued fourth volume of Mr. Luoas's well-known ‘Historical 





° * The New Africa: A Joaruey up the Chobe and down the Okavangs Rivers,’ By 
Anrel Schultz, u.p., and August Hammar, oe Lendon: Heinemann. 1897, 
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Geography of the British Colonies,’* which relates to South and East 
Africa. It is divided into two parts, the first historical, the second 
geographical; and the great political changes which have taken place 
of late years in this part of the world renders the former particularly 
valuable. It is enough to say that the reputation for clearnoss and 
accuracy attained by the earlier volumes is fully sustained in the 
present issu. 

Foreign works relating to Africa have been less numerous than 
nsnal during the past twelve months Perhaps the most permanently 
valuable is Dr, K. Dove's account of the acientific results of his journey 
of 1892-93 in German South-West Africas, which haa appoared as a 

tary number of Petermanns Mitteilungen (No. 120, 1896).+ 
The journey was undertaken with a view to promoting the economic 
development of the colony, and particular attention was paid to the 
atudy of its climatic conditions as uffecting the prospect of settlement 
by white men. The section devoted to climate is therefore by far the 
fullest, althongh many other points connected with the physical and 
economic geography of the country are also touched npon. Dr, Dove 
had to choose between securing a complete series of meteorological 
observations from a restricted area, or less detailed results from a larger 
extent of country, and, considering the objects in view, he wisely chose 
the latter, so that we now possess a good general ides of the climate 
of Southern Damaraland, in every way the most important part of the 
German territory. The observations also possess a special value from 
the care which Dr. Dove took to shelter the thermometers from the 
effects of the solar radiation, the want of which has often vitinted the 
results obtained by other observers. As in his previous writings, Dr. 
Dove lays stress on the healthinoess of the country, and its suitability for 
eattle-rearing by settlers possessed of a certain amount of capital. The 
prospevts of success in the working of minerals he regards aa extremely 
doubifal, 

Although relating to two of hie earlier journeys in the Northern 
Sahara, M. Foureau’s reprint of his official report, originally published 
in 1895, ie to be welcomed on account of the very limited cironlation 
which it then attained.$ In addition to the traveller's journal, the 
report contains valuable records of meteorological and other observations, 
notes on the distritution of plants, etc., and is altogether a solid con- 
tribution to our knowledge of the desert regions south of Algeria. It 


* Oxford: Clarendon Proms 1807, 

+ A popular account of the smo journey wes proviously published by Dr Dove 
ae an iodepondent work, with map and {llnatrations (Berlin: Allgomeiner Verein fiir 
Deutecho Litteratur. 1896). For e summary of the acluntifie rewulia, sec Journal, vol, 
iv. p. 271 : 

, Fernand Fourewn,*Au Sahara: Mes doux Missions do i802 of 1808! Parie: 
Challamel 1897, 
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is to be wished that equally foll reports of M. Foureau's later journeys 
may be published. The large-scale map which is added is a reproduction 
of M. Foureau’s original itinoraries, and does not contain tho corrections 
introduced by his later journeys; but he hopes to publish in time a map 
whioh shall embody the whole of his observations. 

Commandant Toutée’s voyage of oxploration on the middle Niger has 
been somewhat eclipsed by Lieut. Hourat’s recent successful expedition, 
bunt the results were none the less valuable, and the account lately 
published * includes not only the incidents of the journey, but oseful 
information on the peoples of the countries traversed, their manners 
and onstoms, industries, ete., as well as on the commercial possibilities 
of the Niger region. The aathor thinks highly of the use of the river 
as a highway to the French Sudan, pointing out that, whereas the 
journey from Timbuktu to Saint Louis occupies three months, his own 
return voyage from his farthest point up the river, three-fourths of the 
distanes from the sen to ‘Timbuktu, took only twenty-seven days, in 
spite of many hindrances. The region of the middle Niger is, he thinks, 
certainly worth the attention of Europeans in spite of the sheence of 
mineral wealth and the small variety of articles of exchange yet avail- 
able. It is only, however, powerful companies that will be able to make 
head against the initial difficulties of commercial enterprise. The map 
which illustrates the book is, unfortunately, on too small a sale to allow 
the detail to be clearly legible. 

M. E. Fou publishes in separate books accounts of his big-game 
shooting, and of his travels, in 1891-03 in the Portuguese territory south- 
west of Lake Nyasa and north of the Zambesi.t This was then new 
aud unknown country, and the existing mae, based on hearany half- 
caste information of cire, 1820-1830, are widely wrong. M. Fou ia an 
ardent and indefatigable banter who has much to say on the habits 
of his game, and his firet and larger work { is extremely lively and 
interesting, The other book § contains a general account, well suited 
to French readers, of the various colonies between Cape Town and Lake 
Nyasa (all of which he touched or traversed), but its description of the 
new country north of the Zambezi is somewhat meagre, and the small- 
scale map adda nothing to our knowledge. Starting from Tote, M. Foa 
made his headquarters on Mount Chufita, and then near Muchona, where a 
Portuguese garrison was massacred in 1888 by the chief of Makangaland. 
He visited Missale near tho still undetermined charter-land frontior 
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(at wbount 14° 15° S, 34° E.), whore gold-workings were opened and 
abandoned by some half-caste Tete traders sixty years ago. His pre- 
vious trip to Undi, whose signature to mineral concessions was at that 
time in much request, nearly proved fatal. Four rivers cross the un- 
inhabited plain, afterwards joining the Zambezi by one gorge. These 
were crossed by M. Poa dryshod and thirsty in October, but became 
impassable and 100 to 200 yards wide in November, so that famine 
stared him in the face, and he became, besides, embroiled in a native 
war, Finally, amidst unheard-of difficulties, he arrived at Chuits after 
a seventy hours’ fast. 

A brief reference to one or two less strictly geographical works 
relating to Africa must suffice. Captain ©. de la Jonqniére supplies a 
useful sketch * of the history of the Italian connection with Eritrea, 
illustrated by maps, He troate the subject in a more dispassioned 
manner than is taual on the part of French writers on odlonial 
questions, and thinks that Italy may still play an important part in 
the future of Abystinia, if sho is content tu regard the sulwtanoo rather 
than the name in her endeavours to make hor influence felt, Captain 
F. do Vasconcellos, secretary of the Lishon Geographical Society, has 
issned 4 emocinet accountt of the Portuguese colonies in their geogra- 
phical, political, and cconomical aspects, the greater part of which 
naturally refers to Africa, It contains valuable details on the adminic- 
tration and resources of the colonies, based on reliable statiatics. 
It may be noted that the trade of Angola ia shown in a more favournble 
light than in Dr. Esser’s paper, lately published by the Berlin Geo- 
graphical Socioty. 

As the first volume of an Italian scientific series, Giuseppe Sergi 
has published a detailed study} of the Hamitic race in Africa, regarded 
from o purely anthropological point of view. From an examination of 
the physical characters of the people of North Africa, especially the form 
of the skull, on the persistence of which aa a race-characteristic he lays 
much stress, ho regards the Hamites aa forming, with most of the 
peoples of Sonth Europe and possibly the Semites, a definite species 
of mankind, which he names “Eurafrican.” Two main branches, 
the eastern and northern, are to be distinguished in Africa, the 
dividing-line coinciding roughly with the western limit of the Nile 
Dasio. The former includes, among other subdivisions, the Nubians 
and those of the Nilotic tribos which, in the mixture of races, have 
acquired the Hamitic characters in the most tiarked degree. Tho book 
is abundant}y illustrated with examples of the various groups. In 


* *Les lintiens en Erythrie.” Paris: Oharie-Lavenretle 

+* As Colunias Portogurms.’ Lishon: Uompurihia Naviionl Editon 18 

t ‘Biblioteca di Scinuze Moderne,’ No, 1 *Afficn: Antropilogia Hella Stirpe 
Cumition’ ‘Torin: Bocea, 1897 


THE FIRST CROSSING OF SPITSBERGEN, 179 


conclusion, a study by J. Toutain of the Roman colonization in North 
Africa,* isened as a publication of the Beoles Frangaises d'Athines et de 
Rome, deserves mention, ‘Two chapters deal with the geographical 
position and distribution of the cities, the rest of the work giving a full 
account of their architectural and other characters, and of the life of 


their inhabitants. 





THE FIRST CROSSING OF SPITSBERGEN.t 


Tae first achiovements of Sir Martin Conway as arotic explorer are 
fitly chronicled in the sumptuous volume recently published for him 
by Messrs, J. M. Dent & Co. Those members of the Society who were 
present at the meeting on January 25 last, when Sir Martin gave » 
condensed account of his adventures and exhibited some of his trophies 
in the shape of photographs and sketches, will be glad to read the 
natrative in detail, and to.revel once more in the weird scenes of soli- 
tude and desolation #0 largely responsible for the prevailing epidemic 
of “arotio fever.” Sir Martin Conway's work in the province he hay 
so peculiarly made his own is sufficiently well known and sppreciated 
to render it wnnecessary for us here to describe how this particular 
example has been carried out; we need only wish him all speed with 
the volume on the history of Spitsbergen exploration promised in tho 
introductory chapter, aud proceed to chronicle briefly what be and his 
colleagues have done to add to that history. 

The peculiarity of arctic exploration hitherto has been that it is 
almost wholly the work of navigators. Our knowledge of the topography 
of nearly all the arctic archipelagoes is limited to that usually required 
by the marine surveyor, who notes the outs and ins of the coust-line, 
takes the bearings of the chief mountain summits, and is content to 
aketch the geographical features generally from the immediate neigh- 
bourbood of the coast. Lord Dofferin was probably the first 10 point 
out that Spitsbergen is, us Sir Martia Conway puts it, “a land of 
mountains and glaciers, of splintered peaks and icy bays "—altogether 
beyond the sphere of the navigator, but eminently worth visiting fur 
the scientific mountaineer, ‘The object of this expedition was accordingly 
to orose Spitsbergen, and reveal the topographical and geological 
charactor of the interior. 

The first landing was effected at Advent Ray, the party consisting 
of Sir Martin Conway, Dr, J. W. Gregory, Mr. B.S. Garwood, Mr. A. 
Trevor-Battyo, Mr. H. E. Conway, and two Norwegian sailors. It was 
supposed that a series of bogs would first have to be crossed, and that 
theses would be succeeded by an inland plateau on which slodges could 
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be used; but things turned out far otherwise, the Nansen sledgea taken 
were seldom available, and the want of Samoyede sledges added greatly 
to the difficulties of transport. It was found that the north and south 
parts of tho island, except for a belt along the western shore of Wijdo 
bay, were chiefly covered with immense acoumulations of ice, while the 
central part wus a region of boggy valleys and mountain ridges, with 
occusionnl more or less fertile slopes. As avientific interest centred in 
the latter, it was decided to depart from the original idea of crossing 
the island two or three times along widely separated lines, and to make 
4 detailed atudy of « more restricted area. ‘he expedition accordingly 
crossed from Advent bay to Klok tay, from Klok bay to Sassen bay, and 
from Sassen bay to Agardh bay on the east coast, and back to Advent bay. 

The work done in the course of the traverses mentioned is summarized 
as follows; thirteen mountain ascents were made, including Mount 
Starashchin and Horn Sands Tind; 400 square miles were surveyed in 
the heart of the island, and « rapid ontline survey made on cither side 
af Wijde Bay; the most complete reconnatsance of the coasts ever made 
was accomplished, the iain island being almost ciroumnavigated; 
otservations were made of the west, north, and south coasts of North- 
East Land; a landing was effected on the Seven islands, and Wiches 
Land closely approached. Some six hundred photographs were obtained, 
and scientific collections of great value, especially to the geologist, were 
brought home. The latter are deposited in the tuseumes at Sonth 
Kensington and at Kew, and are to be reported on Inter. The great 
scientific interest of Spitsbergen lies in the fact that it enjoys the most 
temperate of arctic climates, anil its plateaux are accordingly under- 
going erosion and denudation of the most vigorous kind, the process of 
cutting out valloys and mountain groups being exhibited in rare 
perfection, The promised scientific resulta must therefore be lookeil 
forward to as a great contribution to physieal geography, and we shall 
then appreciate all the more this account of the difficulties and dangers 
encoun tered. 





ON A REVISED MAP OF KAISER FRANZ JOSEF LAND, BASED 
ON OBERLIEUTENANT PAYER’S ORIGINAL SURVEY.* 

By Professor RALPH COPELAND, Astronomer Royal for Scotland. 
Ox the return of Dp Nansen from lile great: juirney acrowm the arctic ocean, 
goouraphurs learnt with eurpriee that the purthern part of Meutenant Payer’s map 
of Franz Josef Land had proved of very little tise to lim on bis journey southwards, 
This scemed to confirm the unfavourntie opinion which had alivady been expresseil 
by Mr, darkson respecting the westerns purt of the map, that permavering explorer 
having Leen uneble tw identify Payers Rivhthofun peak, eran when standing on 
the eltw of the mountain aa laid down by the Austro-Hunguy tay expedition. This 
batter difficnity, however, wimitted of a ready explanation: Richthofen peak had 


* Map, p 239. 
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heen laid down by its discoverer from one point only, and from an estimated 
distance of about 60 miles, If, therefore, this distance had been over-estinated, the 
tnontain would be not only misplaced on the map, but aleo exaggerated in height 
to & corresponditig extent, 

Nansen’s case was altogether different ; aa is well known, he eutered the regiou 
surveyed by Payer from the north-east, and found a open ses with » group of 
smal} {slands where the Austrian explorer has placed a largo glacier. Knowing 
Payer's great ability as 4 surveyor, from having been associated with him ou the 
ssooud German Arctio Expedition in 1469-70, I was painfully eurprised at these 
extraordinsry discrepancies. 

On learning, however, that Payer had presented the original fair copy of his 
survey to the Royal Geographical Society, it occurred to me that I might possibly 
be able te trace the origin of the above-mentioned divergencies, My application 
to the Counell of the Society for the loan of these valuable tmanuscripte was most 
courteously granted, und I was thus provided with the necessary muterials for 
testing the accuracy of the Austro-Hungarian map. 

It will be remembered bow the Teyetthof, imprisoned in the ice, was on 
August 30, 1978, carried within sight of the large group of hitherto unknown 
islands which its discoverers named Kaiser Franx Josef Land. For two months 
the floo carried the ship helplessly to and fro’ in the neighbourbood of the land, 
wntil it was finally frozen fast about 3 miles eoath of Wilczek island on October 31. 
Daring the two months’ drift, bearings aad sketches of the land were taken on 
eleven different days, beginning with the day of discovery. "This section of the 
survey is recorded in twenty-seven lines ou four sheets with Payer’s usual paine- 
taking ekill; it ia usefnl in confirming the general accuracy of the southern part 
of the map, aa well ns in locating Liltke and Orel islands, the eaatern part of Salm 
inland, and Capo Hiifer. 

The darkness of winter allowed only of flying visite to the shore, but vo 
March 10, 1874, the task of exploration was began in earnest by Payer. Within 
six days he occupied three of the most important stations of the survey—the 
sutnmite of Capes Tegetthoff and Littrow, and the west tongue of Wilozek island, 
at the ramo time deciding on the general plan of operations, Lieutonant 
Weyprecht, the nantical cammander of the expedition, undertook the mesaurement 
of a base-line on the ice starting from the ship, together with the connection of 
this base with two couspienaus points settled on by Payer, These points were 
first, the #ummit of a symmetrical rock about (1) motres in diameter, situated on 
the Jow tongue of land jast mentionnd os forming the western extremity of 
Wilezek ieland; it ia desiguated “ VII." in Weyprecht’s triangulation. The other 
point, “'T',” ia the outermost but our, and the most regular in form, of « line of 
busaltic rucks yunning out from Cape Tegetthoft; it ie well shown in the woodcut 
on fi 49, vol. fi., of Payer's ‘Now Lands within the Arctic Circle’ (London, 1876). 
Both objecta are visible for @ great distance to the west and the north-esst. 
Together with these pointe should be mentioned “¥," a large cairo on the 
southern headland of Wilezek island, in which are deposited auadry documents, 4# 
well a # iuiniinum thermometer, In the mean time Payer was to conduct x sledge 
party to the highest attainable latitude, keeping up s running aurrey of the route 
traversed. This surrey ie depleted in about twenty panoramic riews with 
eccompanying theodolite and cbinpass readings made at as many different stations, 
ranging from Cape Briion to Cape Hirorok, These sketches were copied by Payor 
before the abandonment af the Tegetthaff in lines upom ten sbeota of paper aboot 
14 loches by 10 toches, If placed end to end, they would extend to » length of 
fully 66 feet. Interspersed with these sketches are a number of effective drawings, 
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which convey a vivid impression of the character of the scenery. Two of these 
are interesting as having been made when the temperature was nearly §6° Faber. 
below zero. Altogether about 750 theodulite or compass readings are entered on 
those survoy shevts. 

A full account of Weyprecht’s base and the adjoining triangulation ja to be 
found in his “ Astronomische und geoditische Bestimmungen der dsterrelchiech- 
ungarisehen Aretischen Expedition, 1872-74," published in the thirty-fifth volame 
of the * Denkschriften’ of the Imperial Academy of Sciences at Vienna, 1878, A 
recomputation of Woyprecht’s tnessurements confirmed his deductions in all 
respects, and finally 180521 motres was adopted as thw distance VIL—'T, with 
an azimuth of 142° 400° from the south, referred to the meridiun of VIL. 
Weyprecht’s values are 18010 metres and N. 17° 10/1’ W., quantities agreeing 
almoat.exactly with the foregoing, taking into account the nature of the survey, 
The only discrepancy noted sesma to be merely a slip of the pen affecting the 
two adjoining angles V.—V1. and VJ.—A, measured at station IV., where 8° 49°" 
and #2° 39:0’ are to be substituted for 3° 15" and 45° 210’. The uncertainty 
mentioned by Weyprecht respecting the important anglo T—VIL—A (= 146° 27°’) 
measured by Mayor, is to a great extent removed by an examination of mensures 
takes under favourable conditions on April 30, 1874, which give « value. of 
146° 26-75". 1 have made use of Weyprecht's figures, All the angles of the 
triangles were sot measured, nor was the levelling-instrument used in the 
determination of the angles always exactly centred. Under these circumstances 
Weyprecht did not attempt an adjustment of the triangelation, Owing to the 
roughnoss of the ice, a direet moasurement of the base was altogether impracticable; 
the lengths of the various sections were therefore found by means of o levelling- 
stall and the micrometer of “Stampfer evel.” According to investigations made 
ty Prof. Stampfor, the accuracy of « base monsured in this way je somewhat 
greater than If carcfally measured with a chain. In summing up the length of 
the base, the distance from the northern end of the bese, the mizzen-mnat of the 
Tegettheff, wo the first pole on the ico bas beet inadvertently omitted from the 
result stated by Weyprecht in Vienna fathoms, but tho length of the base ta 
correctly given in metres. The remults for the azimath of the base afforded by 
two Instruments, were afterwards fuund to differ tothe extent of {5 minutes of arc, 
Woeyprecht decided to adopt the figures obtained with the more reliable instrament. 
Tho difference is of no great moment. for a provisional survey of the kind con- 
templated. 

‘The latitade and longitude of the obervatory on the jon near the ship were 
determined by Weyprecht and Midshipman Orel in the most satisfactory manner. 
Tho longitude referred to the northern ond of the base Is 68° 46°39" E. from 
Greenwich, ‘These figures, however, have still to be corrected for tho error of the 
lunar tables, which, according to Newcomb,* made the moon's Tight ascensiun too 
large by about 9" in the winter of 1873-4. The corresponding correction to the 
above longitude fs minus 4’ 6", hence the final longitude of the northern end of the 
base becomes 55° 42' 33" E. ‘The iatitude is 70° 50’ 56" N+ whence Weyprecht’s 


* ‘Investigation of corrections to Hansen's Tables of the Moon,’ p. 12 4% 
Wrahington = 1876, 

+ The provisional position given ii ‘New Lanils,’ and nsed in the publishod map, 
ta $8" 66-0 Ke, and 79" S11" N.; the difference in longitude from the earrected final 
value ly therefore 274 statute miles, by which distancw Franz Joxef Lant bus been 
hitherto placed too fur oust on the map, 
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reductions lve the following corrected positiogs for the fundamental points of the 
survey =— 
V. 79° 53° 28" N. lat. and 58° 40° ty" E. long. (Greenwich), 
VIL 7 3 5T op on OTH 7 “ 
T,. 80° 612 , wo» 8 53S Pr ” 


By far the grester part of the survey was accomplished by Payer on the long 
sledge journey on which he and Orel succeeded in reaching Cape Fligely, 134 
nautical miles north of the ship. In the accompanying map, nearly every station 
where Payer set up his theodolite or azimuth compass is marked with a small 
trinngle, ‘These points were sometimes on the tops of commaniling elevations, but 
more usually they indicate the «pot whore a halt was made for the determination 
of the latitude at apparent noon, of for the measurement of azimuths. Tn the 
majority of cases it was necessary to determine these points by means of Pothenot's 
problem, with or without the help of the observed latitude. A number of the beet 
determined unvisited points are distinguished by a small circle. In criticising the 
survey, it must not be overlooked that Payer’s primary object on: the second ledge 
journsy was the attainment of the highest posible latitude. He was therefore 


survey, by repented beatings of conspicuous points at adistance to the right and left 
of the Tine of march. Tt fs obvious that the best results cau only be obtained when 
wach lateral points aro observed from at least three stations. 

Frequently the compass azimnths of objects were read off in addition to their 
direction aa shown on the circle of the theodolite. In these cases the true bearings 
of all tho observed points could be deduced with the aid of the accompanying table 
of the variation of the compass, 
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his table was constructed by first computing the Gauss magnetic co-ordinates 
for the year 1820) for wach 5° of latitude and longitude from Erman aod Peterven’s 
tables (Astronomische Nachrichten, No. 1900), and then filling in the intermediate 
values.* ‘The difference (= ~17°51') between the magnetic declination thus 
* For the computation of this tablo, as well na for valuable assistance in. drawing 
— the map, I have to thank Dr. Halm of the Hdinburzh Royal Oleerratory. 
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obtained for thu Tegetthof"s position and the mean declination found by Wayprecht 
and Broseh, added to each of the computed values, then gave the quantitios in the 
above table. This process assumes, first, that Gauas's quantities give the vorrect 
declinations for 1529, plus or minus & constant, within the area deslt with ; and, 
second, that the secular change in declination from 1829 to 1874°2 has been uniform 
thronghout thatarea, The readings taken at the south-western extromity of Crown 
Prince Rudolf’s Land may eerve us an example of the use of this table. 


Srarton—Care Baowox, Arntz 11, 1874, Noox, Latrrvpe ox Ousnnyatiox, 
SIP 4 10° N. Comras Decuwarion ay Tania = - 168° 4)’. 
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The theodolite readings for the remaining objects obwerved from thie statlon, 
wight in number, increased by the quantity 154° 47, give the following azimuths, 
which were employed, together with the three foregolny bearings, in the construction 
of this part of the map; at the samo tine, the greater rotimated distances have been 
lessened by one-third :— 





Mean correction to theodolite-reudinys _.. -_ oe 
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Hobenivbe island, xammit iso eet «GB O) | RRS AT 
"a ~~. Sapo (4 willes) ee. 17240 27 27 
Alexander Land, low cape Ss ee ,; Sir | 
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Vory high Jamt (70 miles) «; ve, ooe2.2N ny 7 
Low capo (i mile)... bei + 380. 0 188 47 
Brow of cliff (quite nest). ke WMD 20k 17 
Low capo (nesr) ... 4G poe oe? 328° 0 292 47 





‘There are some parts of the map for which the matorials of the original survey 
are no longer to te found, if indeed they atill exist. ‘I'hese are—Petermann Land 
with Cape Vienna in the extreme north; the western shore of Crown Prince Radolf 
Land, for which only the observed latitude of Cape Germania and the estimated 


* There ia an Obvious error of & whole point, 11}°, in this rouding, which T have 
not hesitated to cormect. Alavet without exception, the only errors la the survey ocour 
it auch magnetic Warings ae are given in pointe, Ttis muonh to be wlaed that this 
antiqeuted notation should be avoided in future surveys 
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latitude of Cape Filgely are available, Orel's compass bearings having unfortunately 
been Jost or misiaid, Tho data for the true situation of Lamont island are also 
wanting, but they probably are to be found amongst the papers of the late Lieut, 
Weyprecht, who can hardly have failed to determine ite position with all necessary 
accuracy at the time of its unexpected discovery on the retreat from the ship. "The 
hearings and dotails of the Hayes islands are also wanting. There was, therefore, no 
option but te copy these features from the published map. The outline of King 
Oscar land has also been copied, but in this instance the bearing of the central peak, 
already given, serves to defing its azimuth with respect to Cape Brorok, 

On the other hand, Payer’s surrey enabled me to locate two islands which now 
for the first time appear in the map, With Payer’e permission, they are named 
after Brosch and Orel, the two officers of the Tegetthof who so ably contributed to 
tho scientific resulta of the expedition, Of these, Brosch island le » bold rock or 
cliff to the south of Kuhn island, near which the survey shows a third very «mall 
isiand still unnamed, Orel island lies to the south-east of the Klagenfurt group; 
it is nearly covered with snow, through which « few rocks show on the side towanls 
the aouth. It is well located by favourable hearings taken in part on October 1%, 
1873, at a time when the Tegetthaff seems to have retnined stationary for a whole 
day in the well-defined position shown on the map. Thore is aldo o small ialand, or 
rather rock, in the strait belween Schinau and Koldewey islands, scarcely worth 
mentioning did it not repeatedly occur in the survey. - It occupies the centre of the 
cut on p, 108, vol. i., of ‘New Landa,’ in front of Schdasa island, Cope Berghaus 
lying to the right in the distance, ‘The bigh ground far to the east in Wilozek 
Land, also now indicated for the first time, was seen by Payer from his station three- 
fourtha of the way up Caye Tirol at 10 a2, on April 38, 1874, ite estimated 
distance being 40 nautical miles. I have not succeeded in making out the situation 
of the westernmost of the Hochstettor islands, for which the single bearing from 
Cope Frankfurt fs therefore shown by « dotted line co the map, Every name used 
by Payer in his work, ‘Dio deterreichisch-ungatieche Nordpol-Expedition in den 
Jahren 1872-1874’ (Wien, 1876), bas been retained, excepting Cape Buda Pest, 
Rawlinson sound, and Braun island, the existence of which seems very uncertain, 
It ts also far from certain that the northern part of Wilexek Land, aa now drawn, is 
not made up of several snow-covered inlands, 

Certain lines it the aketches made. at 7 p.m. on April 7, and at noon on April 
seem to bave been drawn under the impression that the land to the weet wae cou- 
tinuous right up to Prince Rudolf Land. This impression appears to have been first 
dinpelled om the ascent of Cape Schritter on the evening of April 0. by the discovery 
of the sound lending to the west between Karl Alexander Land and Prince Hudolf 
Land. Unfortunately, the aurvey leaves the latitude of the southern boundary of 
hije sound more than wsually uncertain. 

Payer measured the heights of 4 number of the mountains, partly with the 
aueroid barometer and partly with the theodolite. The aneroid-readings for three 
pointe only are entered on the survey sheets, while there are twelve points for 
which theodalite elevations aro available. These latter seem never to have been 
worked ont, except in tho cause of Richthofen peak, the details of their 
may therefore not be uninteresting, In conformity with the notation of the 
original map, thy heigbte are stated in Vieona feet, of which 3°1696 go to a metre; 
to reduce to British feet, multiply by 10571. The heights have been comyuted by 
the woll-known formula ; 


h=W @ i coa (2 — Fel + p) come (2 + ¥) 


where Ais the helvht of the observed object; A’, that of the Instrument ut the ob- 
serving-station, both above sea-level ; d, the burizantal distance betwaen the station 
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and the object in terms of the unit of height ; d’, the same distance in aro; 2 is the 
observed zonith distance, and p the terrestrial refraction, It & is expressed in 
minutes of arc, an! d in Vienna feet, then d — 5886-4" in the latitude of the 
southern part of the map, The coefficient of refraction has been taken at 0-084, 
as derived from the observations of the second German arctic expedition. To keep 
well within the mark, I have assumed the height of the instrument to have been 
15 feet above sea-level wt the ship and also at the station on or near an Seeberg vn 
May's, 1874, Wheaover the height of the theodolite above the aurface enters into 
the computation, it hes been taken eqial to 5 feet, In the third and penultimate 
columna of the following tabler, it will be notioed that the quantity sought is the 
height of the observing-station, 

Tt may be well to add « fow words respecting the trustworthiness of these 
results, The heights of Salm island, Cape Briton, and the cornor of Cape Tegetthoff, 
being derived from favourable angles of elevation, must bé very nearly correct ; 
with ous exception, they are the only altitudes obtained directly from observations 
hear the leval of thy sea. The altivude of Cape Littrow, Leing derived from that of 
Cape Bertin, ia naturally somewhat less certain, and thie uncertaloty bx incteased 
in the deduotion of the height of the summit of Cape Tegetthoff; but as this comea 
out 22 feet higher than the well-determined corner of that promontory-—a difference 
which must be very near the truth, to judge from the various aketohes which show 
both these features—it may be inferred that no great error has crept in. The Willer- 
storf monntains beivg folly 30 nsutleal miles from Cape Littrow, the angles of 
olevation of their summits are necessarily «mall, and correspondingly uncertain; the 
theodolite, however, was read in both positions for the higher summit, thus excind- 
ing avy considerable error, Furthermore, wo have the operation «m the stimmit 
of Schinau island on April 22, making that station 1893 feet lower than tho 
highest of the Willerstorf mountains, or 510 feet above the sea. This result does 
not differ excessively from Payer’s estimate of 400 feet, considering the very round- 
about way in which the computed altitude has been derived—the Jine of aight 
having traversed 80 mils of air, 

T come now to the much-criticized Richthofen peak. ‘This mountain was 
seen and sketched by Payer, not only from the summit of Cape Briinn, bat also 
from an indeterminuable point several miles further went, where he obtained better 
view of Markham sound than was posable from his trigonomotrical station on the 
cape just named. Tho elevation of the peak from the summit of Cape Briian was 
determined in both positions of the instrament, the readings being 0° 22’ and 
OF OY, giving 0° 207 as the elevation. To tnake wure that the readings corresponded 
to'an angle of elewstion and not of depression, Payor made two diagrams of the 
relative positions of the nonius and the zero poitt of the circle. Half the difference 
of theae readings vives an index correction of 4’, in fair agreement with other duter- 
tninations about that date. 11 is subtractive for the position in which Payer gone- 
tally used the invtrament, ‘The distance, d’, I have assumed bo as to locate the 
monntaln on an island of unknown extent, described by Jackson as “ high rocky.” 
Tta altitude then comes out 4296 Vienna feet, a8 entered on the new map, If the 
peak is serumed to bo on the Afty-fifth meridian, the height will be reduced to 3390 
feet, while it can be no more than 2560 feet if it iv hut 20 nautical milex from Cape 
Brian. Bat it fe not at all likely to be & Dear, or Payer could hanily have asti- 
tonted Ita distance te be 00 natitical miles, when the Wallerstorf mountains were 
distinctly visible, in nearly the opposite direvtinn, at 4 distance which we now know 
to be 40 miles, and of which Payor must bave bad good general ides. From 
these considerations it seems very probable that Richthofen peak is to be looked 
for at ne conaiilerable distance from the point indicated on the map, aud that ite 
height dows not differ greatly from 4000 feet, 


uth met cont wot fost ORT nore ae tovr | ‘Monny'y cent 
whip 
: y oe— ; ; uoe= 
UOT Nesey} MEME | HeRON WOE UPCE —Unemy WLo were {oT} cw esvat 
AME 08 ARE OOS ONE aL8 | WET BS) LOLOL WOR OTD Be OTT 68 NORE 9A ANE oR OO-OF GAS ODI 968 | 
MER 0 AAT of AHO oh | ITT oF ATS DO) HEL ott | HS A BLED MO AM 0 MM WER 20 
MOLE A ANIM KOH | OLE AM KORE oO | EEE A OO DOOR oD IDS of | OT 0 WNL 9 
‘ueseor Cooder) Your | Wool West “UPOeL aha Whaat whee Cucca] woes! 
“sma al “Tae ‘yw 
‘nent (edanperrenm “ye uf, qoddo dra fy) ee ynoar (N) wMOM — “youVasas, veaw-itynioy 
manga _enseu, as yore Bln camyse wey “ramet 
rea" Gone Pt VETO, ‘vant eis “seat ON vit et por a nS ne viel “CL MON eden CE HON LST ELMO CLeT ay - 


“prey 
HOSS al a | 





rng ede een wey ody mony y viley 





ALPIOGOATE, ALL 





VLet 





‘mOrrirp oeg “oon y ole Mouni} ede \merny ade lige 


TALIM SAUOSVAN NOW WAAT VAS SAOKY SLADISH AO NOLLVLOUWOO 


trey 

mt MAY 4 
went | Ky 
HORE 8 : 
RLY of 1°” 4 
HOE 00 <" Gumy p 
‘Hoot ww 
“pewre wot 
cle) it WT eT | 
ody Heypeny 


188 ON A REVISED MAP OF KAISER FRANZ JOSEF LAND, 


Anerold-readings were taken apparently on three ascents only—those of Capos 
Tegettbofl, Littrow, and Brtinn—and only on the last occasion was the temperature 
of the air recorded both at the eiimmit and at the base of the elevation, The 
available materials, interpolated where necessary, are shown below, together with 
the resulting heights, 4, computed by Riihimann's tables. 
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It will be noticed that the heights are in every case much lesa than those 
obtained with the theodolite, The difference is most likely owing to the effect of 
the Intense cold on the delicate mechaniam of the instrument employed, for it is 
jeast in the case of Onpe Briinn, which was ascended under more favourable con- 
ditions than tho other summits, ws far as more temperatare was concerned, although 
the wind made the ascent the most trying that Payer ever made, In the absence 
of any information respecting the temperature-coefficient of the particular aneroid 
used, it is obviously impossible to place any confidence in the helgnts obtaloed with 
it. Tho readings on March 13 prove, however, that the anercid barometer still 
works a$ a temperature when the freesing of the quicksilver stops the action of the 
ordinary barometer, Futore experiment must determine whether the indloations of 
the aneroid at these low temperatures can be treated in auch # way as to give the 
true prossure of the atinosphere, 

The heights obtained with the theadolite have alone been entered on the map, 
from which I have omitted the heights given in the original, as these seem to have 
been merely estimated, It is by no means unlikely, however, thut Schiinay island 
ts not ao lofty us the computation makes it, but it seemed best to retain all the 
computed heights, as the actually measured differences of altitude cannot be far 
from the truth. 

The securacy of the surrey is very different in different parte, In the south 
all the more protiinent points arv so thoroughly connected with each other and 
with the base by well-conditioned triangles, that errors so large us 200 motrea 
are scarcely to be apprehended in the whole stretch from Capo Oppolzer to the 
Willerstorf mountains, Orel island, and the position of the ship on October 18 anil 
10, 1878: Fully as accurate are the stations on the ice on March 31, April 1,-and 
May 3, ns well as the station at the foot of Cape Frankfurt ecoupled on April 21. 
In this section the agreement between the new map and the original chart published 
by Payer is almost perfect in all essential particulars, In Austria sound con- 
siderable discrepancies between the two naps take themeel yes ovident, probably 
the reason being that the Austrian cartographer who constructed tho chart relied 
to « considerable extent on tho eatimated distances covered by the explorers on 
thelr marches, whereas I tainly based the reconstruction oa the observed latitudes, 
adjarting these by the smallest posible quantities that rerved to bring them into 

agreement with the recorded azimuths. Jn this way, after repeated 
trials, | succeeded in obtaining a network of triangles emleacing the various 
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stations on the ice as far as and including Cape Brorok. ‘To judge by the agree- 
ment of the bearings, it does not seem that these stations can be in error to the 
extent of much more than « nautical mile either in latitude or longitude. Probably 


tho same degree of accuracy will be found in the positions of the Stolicska islands, 


of Kano island, Coburg island, Hohentohe island, the eastern shore of Rainer island, 
and the eastern summit as well asthe general outlion of Beoker island. On the 
other hand, Cape Tirol, havicg been passed in cloudy weather on the northward 
journey, and having been observed from Cape Britun under unfavourable conditions 
as to the stability of the theodolite, may be several kilomoters wrong tu latitude, 
although ite longitude is well defined by azimuths from the neighbourhood of 
ape Prankfart. 

‘The following table shows the various observed |atitndes,* together with the 
otwwrvations on which they are based, os well as the final adjirated latitudes used 
for the map, The greatest differences, M—O, between the map and observations 
ocvut on March 31 aud April 1, for which the positions on the map are derived 
solely from that of the ship: by means of the triangulation. 

The greatest etror in the original map iy in the north-eastern part, where Payer 
shows the large Dove glacier extending far to the north, in place of the open sea 
with a solitary. group of islands which Nansen found in that region. ‘There seema 
littly dowbt thas Payer on his northward journey mistook fog-banks ou the eastern 
horizon —pomaibly in combination with the ice-hummocks, which would naturally 
be formed on the margin of the ford ico—for an extension of Wilczek Land 
towarda the north beyond the latitude of 81° 0’.. This mistake is the more pardon- 
able from the fact that Payor seems certainly to have obtained a glimpae of one of 
the Islanile just tuentioned on the afternoon of April 7, 1874, which he named 
Freeden island, a name which bas beso vary properly retained by Nansen, At 
6.16 p.m., on the day In question, Payer made a halt on the ice, Caps Kenermann 
bearing west-south-west (true) at an estimated distance of half a nautical milo, 
At this point ho noted that in exactly the opposite direction land waa distinctly 
visible, which he described in these words: “The Ostland knoll 25-30 nautical 
miles distant—a cape, perhispe a north corner of an laland jutting this way towarda 
the west."¢ The F eaonhada conditions wero extremely favourable for 
objects at 9 great distance. The day had beet bright and clear, with « ehade 
temperature of —16° BL at & asm. rising to —134° B, at noon, as recorded on 
the survey sheet. ‘The clearness of the alr is attested by a blaok-bulb reading of 
+3°5° BR. at 2.30 pm. Unier thom circumstances, a5 tho sunlight came more 
and more from the west the visibility of objects in the east would be increased 
and there would be every possibility of seeing land at the distance named, 

The existence of Hotfmann island seems to be placed beyond doubt by two pairs 
of eximuths, Observed at 8 a.m, and At noon, also on April 7, the ee 
tending angles of 23° 13’ and 26° 2’ respectively at the two stations, 
the skotchs, it is completely covered with snow, and rises only Tightly shore ihe 
level of the sea. HFLs bak denotes. ths wee having badd notlagd Wer Mlaeoes aed 
Jobannéen on thelr kayak vorage towards the west. 

Tu the relative positious of the objects around Hohenlobe island, the new map 
differs considerably from itn predecessor. In the original map the southern 
extremity of Crown Prince Ridolf Lawl te several minutes too fat worth, 1 hare 





* The iatitudes aro practically identioal with the provisional results ontered on 
cnn of the aurvey slice 

t The wore in tho survey wot are, * Dio Kuppe die Ostlundie, 25-30 8. M_ fern, 
ein Cup, vielloicht cin Nonleek aiour Insel die mach W, heroimtritt, 
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located Cape Brorok in accordance with the meridian observation taken thereon 
April 11, together with various bearings of Hohenlohe ixland; that island in ite 
turn being well determined by several bearings recorded on the 7th and Oth of that 
month, aa well as the latitude of the latter date. Cape Rath, too, seems to be wull 
defined, and there is jnst a possibility that Cape Boda Pest may also exist as a 
small island separated from the adjoining land by a narrow strait, somewhat 
uncertain indications of land in that position having been observed on two cova 
sions,” Andrée island doee not seum to exist, except as the eastern end of Karl 
Alexander Land, thero being no certain traces of a strait in the aurvey. Indeed, 
the ata regarding the whole eastern and south-eastern shores of that iand are very 
uncertain, as the Austrians paased {t, for the greater part, in foggy wwather. I 
have marked by red lines those bearings which seemod the most reliable. Deak 
island is fixed solely by # single, but perfectly reliable, azimuth from the noon 
atation of April 16. Dr, Nansen hes kindly shown me hia sketches of the southern 
part of Crown Prince Rudolf Land, together with photographs of the coast near 
Cape Felder; they confirm Payer's survey sheets in the most satisfactory manner. 

In Markham sound the coast-line necessarily remains very uncertain, only 
few of the principal capes being laid down ftom cross-bearings. In the south-west 
T have restricted myself to indicating the fuw azimuths that seemed likely to bo 
useful to any future eurveyor. 

In brivging to a conclusion this endeavour to utilize to the utmost the carto- 
graphic materials collected by Payer and Weyprecht, I cannot but express my 
admiration for the skill and energy displayed by those distinguished explorers. 
To Weyprecht, geography is indebted for the thorough manner in which bo im- 
parted tu the fundamental points of the map all the accuracy with which be had 
determined the position of his astronomical obrerratory. ‘To Payer’s daring in 
extending hissurvey to so great. distance from the ship, no lees than to his skill and 
indomitable energy, we owe our first map of Franz Josef Land, in which, in xpito of 
imperfections, the region traversed by him ie Inid down jn such a way that any 
explorer following in his track will Le able to correct the few oversights inevitably 
incidental to a first exploration. 





THE NEW RAPID ON THE YANG-TSE. 


Tus following extracts, giving some account of the new rapid on the 
Yang-tse, caused by a landslip, are froma letter from Mr. F. 8. A. Bourne, 
H.BM, Consul, who is in charge of the Blackburn Commercial Misalon 
to China. It ie dated— 


On the Yang-tee off Peng-tu Hsien, December 18, 1800, 
Messrs. Neville, Bell, and myself, accompanied by Mr. Cecil Hanbury, of 
Shaughal, whom I bad invited to join ue on the junk voyage from I-chang to 
Oh’hung-king, arrived at K'ne} Pu in lat, 31° Nv and long, 100° 4 E. ou December 1. 
We heard in more precise terms bere news, the mmour of which hal rather diseon- 
certed us at I-chang, “thate hill had falion into the river and made « fearful rapid 
that we certainly could not pass.” On December 6 wo reached the small town of 
Yin-yang, and learnt that the magistrate hed that morning Jaft for the new rapid, 
The next day we left Yiin-yang at dawn, and, after passing through high mountains 





* The Norwegion explorem, however, who pasword withit: wbout 10: miloe of Cape 
Rath, saw no traves of any jeland is the pesition indicated. 
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flanked by wlopss of red shale, now covered with the fresh green of beans avd 
wheat, we came in sight of the rapid at noon, Mr, Hanbury and f had landed 
early in the morning, and had delayed at a very interesting chal-tati, er village fort 
of refuge, on the north bank, where we noticed ancient Man-te bricks with very 
curious designs, an sccountof which I will give in a future letter, ; 

Viewed from a distance, the new rapid somowhat belied our expectations. We. 
hind been told again wed again on the way up that a mountain had fallen Into the 
river, and we had expected to seo a precipice overhanging the stream; but the 
height on either side looked at least half a mile from the bank. At weapproachod, 
however, an extractdinary scene presented iteclf; the river was suddenly contracted 
from 300 yards to w breadth of 80 yards only, and over this space rushed a mighty 
fail of water, far more than the most dreaded of the rapids we had passed. We all 
agreed that no steamer of whatever power could atem this torrent, and it appeared 
impossible a boat of any acrt could be dragged wp such water. The current in the 
middle is very fast, and 00 ¢ither bank huge waves are thrown up by the water 
dashing against the rooke below, Aa ur eyes fell upon it for the frat time, « large 
Ssu-chuan jank coming down stream struck a rock in the trough of the waves and 
wae a wreck lu thros minutes. 

Further examination showed that there had been an extensive landslip on the 
north ‘bank, and that a block of ground, meaauring about 700 by 300 yards, had 
fallen from the slope of the nrountain, encroaching about 150 yards on the bed of 
the river. The sketch-map appended, which has been drawn by Mr, Hanbury, with 
the nesivtance of bearings taken by mo with a prismatic compass acd of 4 traverse, 
will give a better idea of what has happened than words. The space within the 
dotted ling represents the ares of the landslip, the northern edye of which fell 
vertically about 200 feet, bringing down huge blocks of hard sandstone, which bad 
formed » deep biuil above the line of fissure. Below the hard sandatone bluif above 
montioned the strata had split vertically, and the whole mountain-side Hud slid 
down horizontally n distance of 100 to 150 yarda Before the landslip, the 
warface going south appears to have been much as follows: The main ridge of the 
momiitain about 1000 feet above the river; the hard sandstone bluff about 000 foot 
above the river, with a few pines growing above it; a slope at an angle of 30" to 
45°, with boulders and t’ang oll trees; ac uudulating eurface cultivated with paddy 
and sngar-caoe, breaking down to a wand-alope; and then hard santistons dipping 
to onst-south-east at an anglé of about 15°, which formed the bank of the rivor, 
where the towlng-path was at Jow water. Now the same apace is ccoupicd as 
follows: Under thé sandstone blaff, carrying down somo 150 yards of it, ie a 
vertical cliff where the mountain has been rived as if cut with a knife. At the 
bottom of this cliff, 200 feet bivh, huge blocks of sandstone from the bluff, brokew 
by thelr fall, lie In confused mann with fir trees prostrate, truncated, and at all 
angles, Below this come t’utig oi} trocs that have bern carried down vertically 
150 feet, but ore yet fairly ereot, with their roots in the ground, ‘Then » curious 
narrow ridge of soft sandy earth, very steep, 50 feet above the level of tho ground 
around it, appearing to have béeu forced up from below hy the heary fall of stone, 
Then « banyan tree, of a girth of 19 feet, which bas been carried along bodily “a 
Gidtance of 100 yards, together with the rock® around which its root are wound, 
To the weet of the banyan trop in an olf pathway which has been unt in two, the 
part upon the landally belng on about the same level, but RO -yaris south of the 
yart fa eit, marking exactly the distance tlio slip has travelled on thinside, South 
of the banyan tree is a exgar-tmuil, which phows curionsly the form the ¢lip bas 
taken at this point; the bed of jts crashing-wheels \« thrown from the horizontal 
to auangle of 15°, dipping to the north, that is, away from the river. Tie mill le 
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wald to have been on the top of a hillock, which appears to have been carried on and 
up, and toay rest on the top of the old eandbank, Sugar-cane here has been carried 


CHINA. 


Poth $e 
Meg At) 200 entrant oteee reer teset hee SOUT 
Water © Soe a, 
south about 80 yanks, but le growing ae if nothing had happened. The suuthern 
face of the alip presents to the river a bluil formed of a déiris of Totse nud and 
send, with blocks of stone interspersed, 30 to 80 feet above the stream, and scarodly 
Fot settled down, At the eustern extremity ia a point (A on the mp), the 
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immediate cause of the rapid, running straight out Into the river Just whore the 
astroam ia bemrued in on the south by.n bluff 60 feet high, part of a reef of very 
hard sandstone that mua for miles, The point wns, 20 docht, at first of the game 
nature as the tank, but the river while in flood has washed out the loose mini and 
rand, and has leit a most formidable heap of huge blocks of bard eandatone and 
jagged sbule that lave not been subjected to the rounding action of water; 't 
bristles with sharp points, too cruel even for the cypress hall of a Yuang-tee junk 
to touch, 

The new rapid Tfound to be situated in lat. 30° 54°30" N,; ite longitude may bo 
estimated, from: Blukiston’s chart, ut 109° 168°E. Tt lies aboat half-a mile above a 
small rapid called 'Ta-chang-tau, There was no rapid here before the landalip, but 
ta hay, it is said, and this is borne out by the namo of the place, Lung-ching-wan, 
meaning Bay of the Dragon's For The country on either side of the slip eon- 
asta of slopes and hillooke of sand and clay coming down at.an average angle of 30° 
towards the river from the main ridge, and divided by epura of higher ground or 
secondary ridges at right angles to the main ridge, and to the river. The landslip 
consinted of the whole tongue of sloping hillside lying tutween two of there 
spurs, and Hf aeerue to have come dowti with a strong swing in the direction of the 
eastern spur, a point I shail notice later, On the east and west lines of fisrure, 
blocks of stones have been thrown out resembling, near the river, the tetiminal 
moraine of s ylacinz, and along these lines nmall streams are working out # channel 
totheriver, 

The landslip occurred at 10 pan. on September 30, 1806, after forty days of 
incessant rain, Tt seeme that no one wns killed, although wo saw two houses that 
were wrecked and carried some 100 yanis ‘The farmer who lives at the hous on 
the west «f the slip has been a heavy sufferer; his ancestral paddy land js gone 
tinder 40 foet of rock and détris, but he and hia houselold of twenty mouths wore 
lucky to srcapo with their fives: the slip passed within 20 yunds of their door, 
The nativow describe this landelip as » scooping movement, as If the earth had gunk 
its the middle of the sllp aud been piled up on the south, and there bs evidence of 
something of the kind having happened, for there are two small Inkes ou the slip, 
and the sirfzco rin» towards tho river. ‘This ta far from the only landalip caused 
in this neighbourhood by the excessive mins of last September, We noticed in 
our walks several smaller slips, and we heard of two very serious cnet, ‘The Sias 
‘Kiang, a tributary of the Yang-tee, on the sorth bank a fiw millos weat of this, 
was éxito be blocked to traffic by a slip of » similar nature; and a boroestead 
embracing the wholo family of a Master of Arts (chi jé), namel Hwang, at a 
place called Chang-chia-wan, 20 miles from the north bank, was engulfed in a 
slip, which fell from the mountaln-side into a deep valiny, and Imried in the bowels 
of the earth the houses and their sixty inhabitants, 

In regard to the nature of the landslip, it ehoald first bo noted that the rocks 
which eplit vertically are, telow, & very lightly compressed frlablo grey eanilstone, 
and, above, « soft red sandstone. These probally rest on a very hard randatwee, 
Theee rocks all Ile in stratification, and dip about east-south-east, a few degross 
only romored from ithe direction of the slip, (pe may, perhaps, vouture the 
following theory : the overlying voft rocks split wmlor the weight of the mam above 
them. satursied with rain, and slid along the dip of the tani sandetome buneath, 
his theory ix borne out by tho direction taken by the slip, which elung clow to 
the ridgo on the cast, throwing up a big moraine of stone along the edge of flasure, 
bovides poshing out polot A; whily on the west, at the side farthost removed from 
the direction of the dip, there was a smaller movement, ond less disturbance, 

Three months ago there wa» but one house here, now there le @ busy town of 
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mat-ahed shops—some four or five hundred, ‘i’be place is fall of trackers and the 
agents of merchants mod jonk-owner/, and presenta 4 most animated scene, 
suggesting a mining-camp., In the furegrund pigs are beleg killed and food of all 
sorta prepared and offered for sale; trackers come labouring along, often fiity to 
one hawser; ooolies pace aud ropass, carrying all manuer of goals across the rapid ; 
and the neighbouring slopes are adorned by sqaure ucrow of Yorkshine lastings atl 
long-ells, wrecked cargo spread out to dry—a.field of gay culours; while in the 
distance on the Huts beyond the river Indian votton yarna form a white buck- 
ground, the whole «et off by noble mountains, the lower sinpoe of which are green 
With young whens and beans, 

The effect of this rapid on the traffic in very seriou indeed. For sous the 
after the landslip the river remained very high, junke passed over the point, ani 
the amount of damage to the river's channel was not Known, Tn November all op- 
uaftic was stopped. Not till the river had fallen much further, om Decombar 4, 
were janks bauled up again. All junka, whether bound up or down stream, bare to 
unlale, abd then cargo has to be carried over land fie half « mile, Dowgwani- 
bound funka then shoot the rapids in the middle, aml upward-bound ones are 
hauled over just under the point, by sheer weight of trackers, three 10 six. bamboo 
hawaers anid an equal number of stays being used to cach junk, Both proceeres 
ate very dangerous, and the morckant haw not only to hear the extra expense, but 
to guarantee the junke sgsinat lose or damagy, The junks hauled up seemed to us 
to bo kept uff the rocks beneath them hy the tremendous force of the water under 
their hulle—of keel, of course, they havo none, and they aro, as E have waid, empty 
A hundred junks anda thousand lives have been already lost, we were told. The 
average cost of crossing the rapid may be put at oo8 to two per cent, on the value 
of the cargo. About five hundred junk» were lying at the mpid when we passed, 
the cargo up which may be roughly valudd at £800,000, When the immenye 
exchange of products between the lower Yang-tse provinces on the east, and 
Sxu-chuan aod North Yumnan on the woat, ie mmembercd, and that there lb ne 
other route practicable, the serivunness of this rapid can scarcely be exagyeralel, 

As there was po rapid here before the landalip, there can he no great difference 
in level ® between the river above and below the obstruction, the removal of which 
would, one imagines, present vo great difficulty to a foreign engineer; yet, far from 
taking any siepe to get the obstructhon removed, the local governinent, with the 
help of subscriptions from merchanta in Wan Hsien and Ch’nng-king interested in 
the tiver traffic, ie constructing roada on both banks for the portage of goods, as if 
the rapid were to remain a permanent bar to navigation, 

Tam aftaid you will be weary of this lotter, particularly of the detalles in regard 
to the landslipa, but to us on the spot these detalle were intensely interesting; we , 
could not bat feel that we were face to face with ane of thowe great forces that bave 
laid down the surface of the Earth, and that wich a chance of studying its action 
fell to the lot ef few, And | must ask your indulgence for the deficiencias of this 
letter; it waa Written Ino Chinese junk without the help of a library. I must ask 
the same indulgence for the map, The photographs, taken by Messre Neville, 
Bell, and Hanbury, who bad to work under even greater disadvantages, have nn- 

aly mnt out weil, for a worse for and wit 
seerpotedentiep place for photography and map-drawing 


* This I bellote to be the casent mont, if not all, the rapide between Mohang and 
Ch'wig-king. They only exist because the channel Js ountracted, usually by « boulder 
tod bronght down by « tormmt from the mountains, and not because of w great diffawoce 
in level, Thoy resemble mill-rives rather than rapids * 
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THE POPULATION OF RUSSIA. 
By P. EROPOTEIN, 
Tur figures relative to the popalativn of Rassia whick were obtained at the recent 
corstis Jesd to several important geographical conclusions, sume of whith have 
boat indicated by I. P. Semenuff lu the report on the cenans whith he road before 
the Russian Geogtaphical Society on May 19,* while somo others will be indicated 
in this paper. 

From the tems which were given in the June issue of the Geographical 
sJournal, \t was seen that the population of European Russia proper has attained 
this your 94,188,760 inbabltante, while the population of all the non-Russian 
province of the empire ts 36,022,368, of which 24 millions are in Fininnd, noarly 
9} iilfions in Poland, Of millions in Camoasia, nearly $4 milliony in the Kirghiz 
Hy rely millions In Turkistan and the ‘Transcasplan territory, and 6} milllunas 


fag presant the chief interest attaches to the distribution of the 94 millions 
oft which the popalation of European Russia is compored, the Inst cousus giving 
most valuable data. as regards ile density’ Ist different parts of the territory, as well 
as the changes whlch took qilace in ite geographical Uivteibution within the lest 
fifty Tn order to render these data niore commrehonsive, T have pompiled the 
following table, in which the Bfry provinces of Ruropean Russia are arranged into 
@ mumber of natural cronpe, avid the inerense of populstion siuce the yeat 1851 le 
viven for exoli group separately, I Lave alev calculated the density of the population 
por aqiiane tile for each province separately, and T reproduce from the official 
conrus reports tho relative proportions of males and females for each province of 
European Russia and for the other main divisions of the empire. 
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A fow remarks must be made concerning the value of these figures. "The earlier 
consused of Russia wore ict ceninses at all, in tho sense that now attaches to the 
term. They were mero enumerations of the “tax-paying™ peasant aad amall 
artivan population, which enurmerntions—as P,P. Senyenoif remarked ti hls report 
—* sripplied alnont yo data fur sclence, were of little value for the administration, 
anil wero kateful to the popolation.” Still, the data which were collected ib thin 
way in 1851 were wupplemonted from various sources, and worked ont in a nore 
or less scientific way, by Koeppen; they may thire bo taken a approximately 
rellubla, in preferenae to the fies of a later enumeration which was mate In 1558, 
They are given In the sound culumn of the above table. As to the flyures obtained 
during this yout"* cenmus, they may be considered ag quite reliablo, within certatn 
rewonable limite of possibly mor ‘To take that census, an army of 150,000 
ehamerstors was set te work for thre motthe—a great proportion of ther being 
velupteers (oidte than o thouskhd students of the University and the High 
Schools took part in the census at St. Porersburg) ‘The fate were made for-oanh 
family separately, and they contain the name, the sex, the age, the mother-tongue, 
anit the profession of enck individual, Such tivte will evideatly make it possible th 
determine the number of pertuns df each oge in the population, aud to compile at 
lart a relinble wthnographical map of the Russian Empire. 

In the mean time, wo can alruly eee that considerable changes took place in 
tha geographical distritution of the popalation of Raropean Russia within the 
last forty-#ix gears, Prow the third column of thi above table A, Jt bs evident 
that the incremse of population hua varied very much in different provineos, «In 
sore of thom, peasessed of a meagry clayey and sandy soil, the inoreusd wae ne low 
ae 35 per cent, in fotty-rix yeary, while in the provinces on the Blaok sea the 
aversge liicresee wae 305 per cent, and even rose to 207 per cent. In Kherson. 
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True that the figures of the last census do not represent the permanent, but only 
the winter population, In Russia hundreds of thousands of peasants leave their 
abodes every winter, and wander wouth and north, towards the large towns, or 
to the fertile prairies, in search of work.* This sort of temporary: migration 
ie also very well illustrated by, the extraordinarily high proportion of women in 
the: popolation of certain provinces, which is seen in the consas figures (table A), 
Thas, in Kaluga, which 1 know personally, the very high percentage of women 
(116 women for each 100 men) depends eutirely upou tho fact that o considerable 
proportion of the male population go In winter to South Ruseia in soacch of work 
as carpenters: they go chiefly to Kherson, where wo find, indeed, thé ravorse pro-: 
portion of only 95 wwmen for euch 100 man. In'Tver, the similarly high proportion 
af women (117 women for each 100 then) is dus te the met going in great numbers 
to St. Petersburg, to work in the textile factories during the winter months In 
both these cages, and in fact in all others, the disproportion between the malo and 
the fomals elements of the population would not have been #o great If the cenaue 
had been taken in summer, when the Kalags and Tver. people return home in order 
to work In their fields; but the same disproportion would then appear in other 
provinces, from which a considerabie namber of men migrate southwards, to work 
at haymaking tn the southern penirios, However, even if these temporary causes 
‘were elininated, very considerable differences In the rate of Increase of the poymla- 
tion would be nano the less quite apparent, 

The fiet is—and thie fact has an linmense importance for the general develop- 
mugt of Russia, ite history, and its further progress—that the ceutry of gravity of 
the population of European Roswis has been shifted within the last fifty yeare south- 
wanls, towards the shores of the Black sea. A handrod, and even fifty, years ayo 
the chief bulk of the population of Eoropean Russia was in Oentral Russia, round 
Moscow; there being at the aame time another contre of dense and numerous 
population round, or rather south-west of, Kieii Now the main centro of dense 
population kas been shifted southwards; and, while in Centra) Rassia the popala- 
tion hws been increading more slowly than an the avermge in European Russia, in 
the sonthern parte of the territory thd population was doubled and nearly trobled. 
Rasen may be atid to move southwards to the Black sea. In South Russia, 
especially since n prodigious developinent of agricultural home-made machinery 
took pilaco,¢ and since culture on a large acale wae introduced in the fertile “ black 
earth” prairies, we find the densest agricultural population. There we find aleo 
the greatert number of populous towns, all of recent growth, If we take the 
towne baring more than 75,000 Inhabitants, we find that, with the excoption of 
St. Petersburg and Riga, they are all situated to the sovth of Moscow, and that 
quite s number of large towns, which were quite insignificant wpote fifty years ago, 
have grown wp, cither in the south of Kieif, nearer to the Black ses, ur in tho 
mathamat an the lower Volga. Such are Kharkov (270,089 inhabitants), Sarstov 
(133,110), Eleaterinoslay (121,210), Rowtor-on-Don (nearly 100,000), Adtrakhas 
(113,075), Baku in Canensia (112,263), Kishineff (108,506), Nikolasif (92,000), 
and Samara (21,659); to say nothing of a number of southern towns like Elissboth- 
grad, Kromanchug, Tearitayn, Berdichaif, Novocherkask, sud Taganrog, which all 
have populations of mote than 50,000, They bave all grown up receatly fn 





* Tho proportions of this migrathm may be judged from the figures which T 
gore in the descriptions of soparnie Russian provinces (K te Z) in the *Roeyclopmdia 
Britannien.’ 


+ Sew the British Consular Reporta in connsofion with the Nijni-Novgored 
Exhibition. 
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Sonth Russia, on or in the vicinity of the Black sea, and they are centres of either 
# considerable trade or of some important branch: of industry, Besides, a very 
great number of populous villages in that region have tapidly become important 
amall towns. 

It may thus be said that the Baltic sea loses tnore and more of its Importance 
for Russia, while the Black sea, and also the Caspian, sequire moro and more 
importance in proportion. This is the fundamental fact which is brought into 
prominence hy the |sss census. 

Its geographical bearing is extremely interesting, The strneture of tho wurface 
of European Russia may best bo represented by stating that w broad plateau, deeply 
ravitied by river valleys, crosses the territory from the south-west to the vorth- 
east; that Ix, from the Carpathians to the middle Ula Ib slopes on the worth. 
west towards the lake district and the doulile valley of the Sukhona and Vychegds 
{the two rivers which flaw to imeet each other-and form, after their couficeuos, 
tho Northorn Dying); and in: tho south it slopes towards thy Black sea, tho Sra of 
Azovy, and the depression onthe northern oomst of the Qaspian sea. Sovors] separate 
Hepressions, which formerly were elongated gulls of the Caspian ees and, later ou, 
great lacustrine basing, are sunk into the plateau (the chief of them being that of 
Nijni Novgorod). ‘This ‘leading orograpbical feature of European Hussia, which 
formerly wax well understood by geographers, has unhappily been obliterated on 
recent hypsomvetrical maps, whick, lke all hypeometrical mape that are iiraws with 
av (naufficient number of wontour-lines, have tho drowbock of obliterating tho lens 
pronounced yet timportant orographioal features of a platenu-shaped territory. 
Nevertheless, all the physica! and economical features of Kuropean Russia may be 
indicated on a toup, In-striking conformity with thie leading feature of Russia's 
oregraphy. The maps of distribution of varioun soils, of agriculture, of productivity 
of crops, of imported aud exported corp, of agricultural well-being, of climate, ani 
—we now-sce—of denalty and incroasy of popalation, can all by ahown to be 
dependent upon the just-mentioned leading orographieal feature. When we consider 
the figures of the last census fron: the geographer’s point of view, we may interpret 
them na follows:—Yormoerly the Great Rassiane ocoupied the northern slope of the 
above-mentiontd plateau, but gradually, since the seventeenth century, thoy began 
to spread along ite northern edge, Next they spread on ite surfice; atid since the 
end of the Inst century, when Turkieh rule wae abolished on the Black sea, they 
spread down the southern slope of the plateau, to the ahores of the Black sea, the 
Sea of Azov, and the Caspian, At the present time as much as two-thirds of the 
whole population of Burapean Russia. ts concentrated in the “black-sarth " region, 
which covers lees than two-fifthe of the agyrepate territory. 

The table A folly Hlastrates this concluslon, We gee, in fact, that thu greatest 
increase of population took place in the southern " black-earth” and atrppedike 
parta pf tho platesu—the group of suuth-weatorn provinces and Little Russis— 
and on ite equthern slope, in the provinces of Bessarabia, Khereo, laurido, Don, aud 
Adtrakhan, where the increase of populstion was more than twice ne high ae the 
average increase for Ruropeau Russia altogether. 

Insiituting a more dotuiled examination, and partly following P, P. Semonofl's 
addrom, wo find that (leaving aside the two capitals, Moroow and St. Petershurg) 
the densest population ix iy the svuth-weatern provinces of Podolia, Vollynia, and 
Kiet; in Little Rass (Vorunej, Poltava, Ohernigov, Kharkir); as well asin. the 
group of the “northern Dlack-tarth region” (Kursk, Tula, Orel, Ryusan, and 
Tambor). In some parts of the last-named region, the agricultural population: is 
altogether eo dense that 9 ovtslderable emigration to Siberia hus taken place recently 
from the five last-named provinces, Consequently, the rate of inctemse of popmla- 
thon waa only 45 per cent. in forty-six yeats in these Sve guvernments. 
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In the Black sea provinces (Bessarabia, Kherson, Don, ani Crimea) the increase 
ranges from 120 to 207 per cent. this last formidable increase having taken place 
in Kherson, where the population, attracted av It was by « very fortile, mostly 
unoceupied soll, by mining, and by the large city of Odessa, has more than trebled. 
The same is true of the south-eastern provinces on the lower Volga and jn tho 
Southern Urals, &c Samara, Ufa, Orenbarg, and Astrakhan, whero the jnorease 
was from 100 to 160) per cent., Inrge towns also growing up in the mean thre. 

A strikingly email incresse {s found, on the other aids, in the manufacturing 
region round) Moscow, which contains nearly two-thirds of all the great industries of 
European Russia. In that region, notwithstanding the rapid growth of the capital 
itself, which now has nearly a million inhabitsnts, the increas was only 57 per 
cent., that is, much below the average increase for al] Earvpesn Russia.” As to 
the partly manufacturing provinces of Kaluga and Smolensk, which are possessed 
of but a very meagre soll, the incronte of their poptilation was still smaller 
(respectively 43 and 25 per cont.). Two other regions of very low rate of incronse 
ate found also in the jake district (Novgorod and Pskov) and in North-Eastern 
Russia, where the increase was only from 40 to 69 per cent, in forty-six yenrs, 
notwithstanding the scarcity of population. Ae to the capital, St. Petarsburg, ite 
population has trebled within the same period, and now exoeeds 1} million. 

A notable feature is the rapid increase of population in the three Lithuanian 
provinces and the three provinces of White Russia, In only one of them, Korne, 
the population has not doubled since 1851, while In the others the incresse was 
from 100 to LAT per cent. ‘The rapid multiplication of the Jews, and their better 
enumeration (“they have admirably well supplied all deta for this census,” M. 
Semenoff remarks), and expecially the advantageous onditions under which the 
serfs wore wnancipated in the Lithuanian provinces (the Polish landlords were com~ 
pilled, afler the unawecesaful Insurrection of 1883, to grant larger allotmenta and 
to receive smaller redemption for the liberation of their serfs than the Russian land- 
lords in European Russia propor), fully explain, in Semenotf"s opinion, that rayld 
increase. 

‘As to Poland, which ls the most densely peopled part of the empire, Its population 
hos nwarly doubled since 1861 (incrense O41 per cent.), and, what ia still more 
remarkable, this high rate of increase was maintained within the last twalve years at 
well, while in several other parte of Russia the increare which took place in previous 
decades slackened recently. A good climate, « fertile soil, and an olsence of 
droughts, which are ao painfully felt in South-Eastern Russia, the specially 
favourable conditions under whieh the ex-serfs were liberated, the rational culture 
which spreads amongst the peasants aa well, the rapid growth of industry, and 
partly also the German agricultural immigration, which was favoured by tho 
German Government, explain this rapld increase, 

‘As to Caucasix, ita population has grown from 4,496,152 inhabitants io 1551 
to 9,724,000; but this la not due to annexations—only 447,000 inhabitants 
baving been annexed in 1S78.¢ It i due partly to better methods of enamers- 
tion, but especially to the mpld colanization of Northern Caucasla by the Iussiane, 
as also, undoubtedly, to 4 loeal increase of population in ‘Transcaucasia, whore 
agriculture attaing a high degree of perfection (in Tiflis aod Katais), while 
Baku has tecome a great industrial centre owing to Hs naphtha wolle, The twe 


* The high percentage of women in that region abows that » considerable oumber 
of mon mnt be abet in wintertime; bot all allowance being made for that eausr, the 
increas would #till be very emall, 

¢ Against which might be set the lor by the depopniation uf Abkhasia, sow shown 
ee aninbabited ts the ofttelel mapa —Re GU, 
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provinces of North Caucnsia—'Torek and Kuban—have now beootme, partly in con- 
sequence of immigration, aud partly.in consequence of natural increase (number of 
birthe as high ae 66 in the thousand), important ocatres of Russian pop 

very ootsiderable nomber of small Cossack villages having lately become towns 
with 10,000 ¢6 20,000 Inhabitanta 

Aa to Stherin ant the Kirghiz steppes, they are belng rapidly colonized by 
Hussinn emigrants, ‘Tho province of Tobolek ie now thoroughly Russian, and it 
appears that even In the provinces of the Amur, Maritime, and Sakhalin there ts 
already no less than 350,000 Inhabitants, almost entirly Ruasiacs. 

A question of great Intérest arisse in connection with the last conuus, namely, 
what are the respective numbers of the different nationalities of which the 
Rageian expire ls composed? The iste of the censiue will undoubtedly give a 
complete anwwer to this important geoyrapliical question, It will tuke, however, 
miuob time ty work out theve data of the cen#uu, and in the-mean time 1 have 
attempted 10 roughly compute what may be the number of Russians In- that 
boterogensous empire, For that purpose, I hayeavailed myself of the percentages 
of different nationalitive in Nuawle which were published some twenty years ago 
by Rittich,* 

Taking Rittich’s percentage tigurea aod the data of the luat cetuus, the following 
table, which of course ropresents but a rongh estimate, could! be computed for 
Faropean Russia -— 

Tame B. 


Croapre of proetuces. Napilation. Cirest Russian = Littie Roselane, 


Northerti and Baltic provinces 6,572,000 3,600,000 _ 


Lithuania, White Rueala, aud * : 
South=Woet a au 19,718,000 700,000 8,810,000 
Mag elec 
White Rassinns) | 
Litthy Rageis anil Daa o 12,750,000 4,000,000 &,400,000 
Rives... sees, 28,0R2.000 2,100,000 1,000,000 
Volga provinotw sie wat 0,928,000 6,100,000 3,800,000 
Sorth-Bast Russia ,,, a9 0,013,000 7,400,000 100,000 
Soother provinnes «. ... H, 222,000 1,000,000 4,290,000 
Kuryyran Reese 2... 14,081,000 42,700,000 26,400,000 
7,000,000 
White Russians) 


Tt way thus be sald that there are it; Husopean Russia aboot 83,000,000 
Russians out of $4,000,00) inhabitants, fe, nearly 50,000,000 Cirewt Rasalan, 
over 20,000,000 Little Ruswiass, and about 7,000,000 White Russians (Byelorusess), 
‘Thure ary, morcover, more than 3,000,000 Kusulans (Great and Little Ruesians) in 
Caucasia (chivlly is Cya-Caucaala), over 1,000,000 Russians in the Kirghiz steppes 
territory, and over 6/000,000 Hussians in Siberia, a* against lew than. 760,000 
natives. ‘Tho Russians thus make a little over two-thirds of the total population 
of the empire, and thay are settled in three compact bodlve—in Rugula proper, in 
Northern Caucnsia, and in Siberia, 


* + Plemmanol Sentay Kontingeutoy Russkol Armii’ by A. EF, Rittioh, 8t 
Potorelurg, 4875. 
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A PORTABLE MERCURIAL BAROMETER. 
By Captain H. BH. P. DEASY. 


‘Tuts turoueter, which was first used by Dir. J. Norman Collie, v.25, Professor 
of Chemistry, Pharmacentical Society of Great Britain, consists of two glass ends 
of the same diameter, O4 of an inch, joined together by specially made rubber 
tubing of very amall bore, capable af withstanding a long-maintained vacuum, 
The upper end is about 25 inches jong, and contains an air-irap, into which all 
the air that may accidentally enter the taromotor, either through the tap leaking, 
throngh the rubber tabing, or through elther of the joints, must find its way, 
The lower or reservoir end ls about 4°5 inches long, and haa att 
air-tight tap about an ioch below the broad part. These ends 
are forced into the rubber tubing, and, as an additional pre- 
caution against leakage, copper wire is bound round the jointe 
Tho scale ie cut on. an @uminium bar, along which two eattiages, 
to which the barometer i attached, move up and down, anil 
they can be clamped to the bar at any place (wide dingrama), 
By menne of the verniers attached to the carriages, which are 
divided to O02 of ay Inch, it is very easy to estimate the 
height of the merdury to 0001 of an inch. 

‘To nse the barometor, the carriages are put on the scale har; 
the lower one is clamped at the bottom of the bar, and the 
upper one sume Inches higher up; the barometer is attached to 
the carriages by clamps which fit over the joints; the rubber 
cap ls cemoved from the reservoir end, tho tap opened, the 
verniere put in the middle of their runs, and the upper carriage 
tooved up the bar until there is a veoutim, Hy tmnw of the 
scrows on the right of the merenry, the verniers are moved uy 
or down until the top of the mercury at each end fs in line 
with the edges of the rings attached to the vernicrs, and whiol: 
fit round the glast-ends. The rubber cap on tho reservoir enil 
ts merely to. provent the «mall quantity of mercury, wijlch 
#houlil be lnft above the tay: when it ls closed, from being ahaken 
out when travelling. 

To pack up the barometer, lower the upper carriage wry 
tlowly until the mercury hay touched the top of the glass; 
then detach the barometer from thit carriage, and either lee 
the upper end hang vertically below the reservoir, or detach ep i= Ah 
the reservoir end from its carriage and raise it til] the barometer ya rosrrion: 
hauge vertically, Ry this means thé barometer t# completely 
filled with mercury, anid then the tap mutt be closed. The reason fr doing this ie 
to rendor 30 quite impossiblé for alr to entor the barumeter when It is not in use,.as 
when thus filled and packed away the mercury ix endeavouring to grt out of the 
barometer. "This te easily proved hy carrying oot the above directions, laying the 
baroweter down on the ground or mble, etc, raising the reservide end, and opening 
the tap, when the mercury will at once rite in the reservoir, The barometer, with 
@ thick soft cap at enob end, ix packed in a rectangular box abont 117 x 0) x 33 
inches, eviled round a partition containing the carriages, a small bottle of mercary, 
a anal exhauat-pump, and * very emall tin of composition to apply to the tap if 
required. A abort length of tubing is jut st the hwttom.of the box, and is required 
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to connect the pump to the barometer in case of afr getting in, but the pump is 
seldom required, The total weight of this box and barometer, eto,, is about 74 Ibs. 
The seale-bar and travelling-ease weigh about 6) lbs. Casella, who fe the sole 
maker, is now making a lighter ecale-bar and lighter carriages, so the total weight 
of the new instruments complete will be reduced. 

If the instrument is packed gs 1 described—in a well-padded box—it is quite 
unnecessary to take any further carn with it when travelling, Should » traveller 
wish to carry ® spare barometer, i can be carried In a well-padded box about 
8) inches equare by 4} inches deep, welghing, when full, about 39 lbs. 

Ik was in a box of thie dewoription that 1 curried the barometer, which was 
exhibited before the Hoyal Society on May 10, 1897, on my recent journey into 
Western Tibet, of which country about 24,000 square milus were surveyed by 
mn and the eub-surveyor, who was detailed by the Sarvey of India te accompany 
me. ‘This particular instrument was osed about two hundred and eighty times, 
and required to be pursped only twice, It was carrled—ohiefly on mule-back—over 
thirty-three passes, varying in height from 11,500 to over 11,200 fost, and 
waa eent from Umballa to Bomlwy as an ordinary purcel, and thence shipped 
ag ordinary cargo to Loudon, whore it arrived quite eafoly. 

This instrument withetood a very severe test, to which it was accidentally aub- 
mitted in Itafia. [1 slipped off the sent of the carringn in which I wus driving, and 
fell on to the matalled toad, Although the beat pase of bired animals in India 
id nok very rapid, it wae on this oocaalon quite auflicient to prove that this baronieter, 
packed aa described, can safely undergo « considerable amount of very rough usage, 
T would like to allode to the alleged drawbscks to this barometer, and to reply 
to them, 

First, it takes a Ipng time to eet it up ood take readings, I aiimit that 
the directions are somewhat lengthy, but it does not take long to carry them oat— 
only about ten minntes to unpeck, set op, read, and ropack, 

Second, it may require putoping often, 1 weed one about 280 times, and 
it required pumping ooly twice, and the older the instrument the less likely Is 
it to require pumping. Leakage would, of courte, occur more easily when high 
pressures were being measured, 

Third, it ta tard to exhaust from it any air that may uccidentally get in, 
and, besides, it tnkes o long time. Thia operation is not difficult, and, with a 
proper pump, should not take hulf an hour ta 

Fourth, the presences of air in the instrument causes false readiogs I 
compared the readings of my baromoter, with air in the air-trap, with those of 
two standard, and al} throw reniings were identical, As long as air docs not 
go beyond the air-trap, the readings are not affected thereby. 

Fifth, one critic—a very competent one—conaldered the handle of the tap, 
the neck joining It to the tap, very fragile, ‘This is the strongest kind of bandle, 
and the quality of glass und ls exceedingly tongh, so that there need not be 
any fear of the handle leing wrencbed off, Spare taps may be curried and easily 
fitted in place of a broken one, 

Sixth, un error of reading would ocour, owing to tho meniscus of the morgury 
in the narrow (op and bottom cisterns, This would pot be the case, for the rend- 
lng lu the upper part of the barometer would by too high by exactly the same 
smount aa that in the bottom part, and the two errors would counterbalance ove 
another, 

Seventh, there is no atteched thermometer. Not requited for all onlixary 
perposts, an, by exposing the instrument thoroughly for a few minutes, it will then 
have the exme temperature a6 the surrounding air, which ix easily arcortained 
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by suspending « thermometer from the clamp-gcrew of tho upper carriage, or from 
any other place close ta the instrament, 

Eighth, the rubber tubing becomes stiff in cold weather, and will not last Jong, 
The tubing of tho barometer which I used in ‘Tibet was perfectly pliable at 4 tem- 
perature of +0° Fahr., and did not show any tendency to becoming stiff Tiny 
alone will prove for bow long this tubing, which is made of the very best materials, 
will list; but I should think it will remain perfectly good for several years, and it 
can easily be replaced without returning it to the maker, 

Ninth, the mercury soon becomes dirty and discolours the glues. Yes; but 
only itt the reservoir end, which is open to the air, and it is easily cleaned with a 
piece of cotten-wool attached to s wire or stick. 

Tenth, if, by any means, a latge quantity of alr got into the Inatrument, it 
might easily get above the alr-trap and render the barometer naclese until the 
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mercury wax re-boiled. Quite recently, while testing 4 pleos of new tublug which 
was thought to be defective, the barometer was set up and left open, with about 
half an inck of vacuum, during the night On examining it wext morning, the 
upper part wna found full of mercury, the alr-trap was full of alr, and thore was» 
considerable atnount of alr in the tubing as well, 

Having referred to tho alleged drawbacks, T think it will not be ont of place for 
toe to mention that this kad of barometer requires no special care when packed ax 
Jesorjbed by me; is capable of withstanding a considerable amount of rough teage, 
exposure to crest changes in temperature, without being opened ; is very easily and 
rapidly set up and rend; the error, if any, is constant, and it will last for several 
years without requiring aew tubing. A epare barometer of this pattern, which 
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reached ins when Iwas on my way lo Tibet, having proved defective owing tes 
faulty tap, I filled It in a temperature of about +25° Fahr., ot Rimdi, near Chang- 
chenmo, in Ladhk, and sent it by coolie over two passes about 15,C00 fect high to 
Leb, and thence by parcels post to London, over three passes varying io height 
from 11,560 to 13,000 feet, and through India in the month of June, when it ia 
reasousbly to auppove that it was aubjected to a tomperature of about 100° Fahr., 
probably higher. This instrament, which in all probability experienced a change 
of temperature of about 74° Fakr., reached Dr. Norman Collia tn Landon, quite 
rately. 


NOTE BY DR. J. NOBMAN COLLIE, FBS, BTC. 


The baroretar mentioned above by Captain H. LL P. Desay ought to be of 
considerable wie a¥ w field inetrument, chiefly on account of the case with whick 
it can be packed and carried abovt without fear of damage, The oniinary 
mercurial barometer |e an unwieldy instrament wo use, and must be constantly 
looked after during transport; in this new form of mercurial barometer, the stem 
being flexible obviates most of the objections which can be urged against tho 
ordinary form of barometer, 

Doring s mountaineering expedition to thn fimalayas in the summer of 18)0, 
1 first used one of these Gesible-stem barometers, ‘The lustrument was packed in 
@ quarter-poum tobacco-tin, and usually carried in tho poeket of my cast; fora 
scale a pocket steel measure was used, and my ice-axe, and two indiarubber rings 
to clamp the barometer on to the axe, served ae a eupport for the instrument. Of 
course the reailinge wero only approximately accurate to within, perhaps, a tenth 
of an inch, and do not for one moment compare with thoee obtained by the 
perfected inetrument uscd by Captain Dessy, ‘The instrument, however, has 
lnated well. Since 1496 jt has been lying about in @ capbonnd, but it ia still tn 
@ porfectly usable condition, and I ahiall take it with me oo ay expedition this 
warmer to the Selkirke, in Weatern Canada 


Appended fs a table of comparisons of two patent portable barometers with 
two standard barometers, 
Heer os Miniiernes 
‘ ii. ith tv. 


Tarumetere 
June tl, ROT ae TOT TOT TOT a THT 
Tune 32,1897 CB vie TOTH nce TOTS 0, THM 


1, Barometer at University College (chonieal Laboratory) 
{tL Buromoter at Pharmaceutical Seclety (ehemienl lnboratory), 
TEL. Barometer timed during trip te Tibet, LRD¢. 
TV. Barometer anal in Himalayas (Kaslinir), 1805, 


Nore —There was « minute bubble of air in Barometer [11 Baromitors 11, 11, 
wml TV. were all read in the same mom, whiph wee aboot 30 feet higher than tho 
room a Univorsity College in which Barometer 1, wae read, 
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We give in this month's number of the Journal « reduced facsimile of 
the Address presented to the Queen, on the occasion of the completion 
of the sixtieth year of Her Mojesty’s reign. Neceszarily the colour 
embellishments are omitted. 
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National Photographic Record Association.—sir J. Benjamin Stone, or, 
who has greatly interested himself in the systematic collection of photographs 
illustrating the history of different parta of the country, convened a menting om 
July 8 toconsider the further development of the Wea. To this meeting be invited, 
amongst others, representatives of the Royal Society, the Royal. Geographical 
Sovicty (Major Darwin and Dr. Mill), the Society of Antiquarie, the Royal 
Archwologicsl Institute, the Royal Institute of British Architects, the Royal 
Photographic Scclety, the British Museum, and the South Kensington Muses), 
Sir Benjamin Stone presided, and spoke of the important aid to historical description 
which the modern permanent photographic processes had rendered available, ft 
was now possible to secure photographs which were as durablo as the paper on 
which they were printed, and the British Museum authorities had onde ttaken to 
scoommodate a collection forming « Natiousl Recon as soot os li was brought 
together. The chairman bad presented one hundred pictures of Westminster 
Abbey and the Houses of Parliament, which he had taken himeelf, to form a 
nucleons. Daring a short iileovesion, the importance of making the proposed record 
applicable to the whole Cnited Kingdom, and of making |t include ilustrathons 
of the common dwellings of the peopl as well aa public buildings and objects 
of archmological interest, was insiated on, A resolution was pot and carriod that 
an ssaociation should be fomnded for the purpose of carrying out the proposed plan 
tader the name of the National Photographic Record Association, and a small 
committe: wae nominate! to carry out the organization of the association, The 
names proposed were the Earl of Crawford, rms., Sir E. Maunde Thompsoo, Sir 
Benjamin Stone, x.r., Prof, Meldola, y.n.s., Captain Abney, rma, De. HR. Mill, 
Mr, Alexunier Graham, Mr. St. John Hope, Mr. Philip Norman, Mr, W. W. 
Watts, Mr. ©. BE. Fagan, Mr. Lawrence, and Mr, Robinson, while Mr, Scemell, 
Hoo. Secretary of the Royal Photographic Soelety, agreed for the present to act as 
secretary. Tho exact neope of the work of the new association hag not yet bean 
defined ; but there is no doubt that It will be to a very large extent googmphical 
in ite character, and will help towanle the more complete description of the 
Britleh Salancde, 

Regel’s Geography of Thuringia.“—The regiou of the Thurivgian states in 
Middle Germany, with which Prof. Kegel’s voluminous book deals, ie very amuall, 
bat it porsesses a distinct individuality physically, ethnologically, and historically, 
It stretohes from the southern slope of the Harts plateau to the crest. of the Thirin- 
gerwald on the north ami south, and from the Richsfeld on the west te the Saele 
plateau on the exat, With the conclusions arrived at from the elaborate discussion 
it would be impracticable to deal here, but it ix interesting to note what a German 
Professor of Gnography considers to be the subject-matter for a geographical handbook, 
preshiaehiaced rina he presents hie welocted facta. The whole is divided Into 

yarts—the Land, Biogeography, and Au/luryeographie, which may be taken os 
equivalent to cotnmercial isi Tho first part deald with the historical and 
actual bonpdaries of the region, the general configuration and river-systomm, at great 
length with the geologien! structure and history, and mote briefly with the climate. 
‘The second part forms two great divisions—the first dealing very exhaustively with 


* ‘Thiiringen > Ein grographisehos Handbuch’ Von Dr. Frits Regel, & vols. 
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the distribution of plants and animals, Including long lista of xpecles; the second 
treating of the inhabitants. The portion dealing with the people cocuples one 
quarter of the wholo work, and includes a discussion of the prehistoric Inhabitants, 
an account of tha people inhabiting the country throughout historical time (prac- 
tically au epitome of the history of Thuringia), an anthropological study of the 
oxisting inhabitants, and discussions on the local dlalects, folk-lore, costume, and 
dwellings. Tho third great division troats of the utilization of the land lo agri- 
culture, cattle-rearing, forestry, fishing, and mining, the industries (treated in mach 
Hetail), trade, the distribution of thw people, and, more brintly, the religious, in- 
tollectual, mic politien! conditions, ‘The whole work iy minutely classified, and 
tho divisiona uumbered. A valuable subject-index, with about twenty thousand 
roferences, concludes the whole. Esoh section is headed with a list of tho Hteratura 
of the subject, and nothing morn elaborate and exhaustive could well be imagined. 
We miss, however, a general summary, which might combine and generalize the 
bewildering profusion of facta and frames. The ilustrations have suifered from 
the nacessity of keeping down the cost of production, but, in #pite of all economy, 
tho work must have been an expeusive une to produce, and the publishers, no loss 
than the author, deserve praise for theit enterprise in carrying it to a canclusion, 
A ealugical map, printed in blsck alone, but clearly indicating twenty-aix different 
formations, is x tnarvel of akilful dradghtemanahip. 


ASIA. 

The Anglo-Chinese Agreement of June 5, 1897.—The Anglo-Chinesw 
Agreement, which wss ratified at Peking on June 5 of the preset year, very con- 
alderably modifies the stipulations of the Frontier and ‘I'rade Convention of March 1, 
1594. ‘These modifications had become necessary in consequance of China having 


SHAN STAY 





* alienated, by her Convention of June 20, 1895, with France, certain. territories 
which she had undertaken not to cede toa third power without having previously 
obtained the consent of Great Britain, Chios, notwithatauding this oles usder- 
standing, ceded the emal! state of Muang U, in the uppor valley of the Nam Uyand 
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the state of Kiang (Keng) Hung to the east of the apper Mekong. By the 
jretent agreement full reparation is maile for this breach of the convention of 184. 
Articles IL, and IIT. deal with territorial changes, By Article LI, Chins grants to 
Great Britain a perpetual lease of a amall territory to tho west of the Shwali river, 
which ie bounded on the north by the Nam-Wan, and traversed by the Nam Mak, 
This territory possesses some importance, av it presente facllisles for building a road 
from Bhamo by way of Kwitu to the Shweli. The administration and control of 
this district will be entirely conducted by the British Government, Ubina under- 
taking not to exercise any jurisdiction or authority whatever. By Article IIL, 
Ubina cedes the Shan state of Kokang, which lio for the greater part beyond the 
Salwin, its chief if pot only access being along the railway now under construction 
between Mandalay and the Salwin ferry at Kun Long. Commercially, the concessions 
made are even more important. Trade between Burma and Yun-nao, which had 
been confined to the routes leading to the Chinese custom-honses at Sansi 
(25° 7' N.} and Matiwaing (Manwyne, 24° 32’ N.), ls to be sanctioned by any 
other routes, the opening of which may be found to be in the interesta of trade. 
The question of the coustraction of railways in Yun-oan is to be considered, and if 
decided in the affirmative these lines are to be connected with those of British 
Harma, By Article XIIL, Great Britain may station consuls at Sumac, In Southern 
Yun-nan, and either at Momeit (Tung-Yueb-ting, 25° N.), or Shua-ning-fu, on the 
upper Mekong (24° 25’ N.), and Britis) subjects may establish themselves and trade 
at these places under the same conditions ax at the treaty ports. Lastly, China has 
consented to the opening of the West river or Si-kiang as far ss Wa-chac-fu, about 
190 miles above Canton, where the tide stil) rites from 12 to 20 feet. The town named 
Sam-shiu and Kong-kun are to be “open ” ports, and steamers will also bo allowed 
to ¢all at Kong-muo, Kom-chuk, Stin-ning, und Tak-hing for goods and 
passengers, Our sketch-map is intended to illustrate the territorial changes 
effeated by this agreement, As the country beyond the Salwin is still almost » 
terra incognits, the boundaries given to Kekang must be sccepted as a rough 
approximation, Its surrey will no doubt be undertaken shortly. Ae to the Si- 
Kinng, It is interesting to note that HLUM.S. Tiewed has already left London for the 
purpose of making a survey as far as Wa-chan, . 

Dr. Sven Hedin’s Travels,—Punding the presentation to the Sociaty of the 
connected narrative of his travely, which Dr, Hedin has promised for eno of the 
evening meetings next semdiun, it may be of interest to recall in outline the chief 
explorations earried out by him during his long wandorings in tho heart of Asia. 
After a preliminary journey to Persia and Kashgar in 1890, Dr. Hedin returned to 
Sweden and obtained the support of King Ovear and one or two private individuals 
for an exploring project, by which be propased to visit some of the least-known 
districts of Ceutral Axis. He set out in October, 1893, and epent the greater part 
of 1594 Im inventigations of the climate and glaciers of the Pamirs, paying particular 
attention to the relation of the snow to the quantity of water in the tributaries of 
tht Amucdarya. He ascended the grent peak of Mus-tay-ata (Tagarma) to » height, 
Of 20,000 feet, out of its total of 25,000, The wuveeeding winter was spent at 
Kashgar, aud in February, 1895, Dr. Hedin started eastward, exploriog the country 
between the Kashgar and Yarkapd rivers, and proceeding in April to cross the 
dreaded Takla-Makan desert, between the latter river and that of Khotau. [ts 
jutsaago had never before heen attempte:l, and though successful, Dr. Hedin barmly 
escaped with bis life, the caravan finding no water during a thirteen days’ march 
across a desolate region of high sand~<dunez. In addition to the leader, oaly two 
ten and one camel reached the Khotan river, Whilet waiting to replenish his 
supplies, and to replace the instruments lost on this unfortunate expedition, Dr 
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Hedin paid another visit to the Pamirs, and completed his and 
geological survey of the difficult mountain ranges which bound them w 
the east. Leaving Kaabgar again in December, 1895, he proceeded to Kbotan, 
crossed the desert between the Khotan and Keria rivers, and traced the 
latter to its termination in the sams. He then crossed the desert northward« 
ti the Tarim, discovering interesting remains of old buried cities, orice possested 
of a high degree of culture, Continuing down the Tarim, he carefully 
ite Intrloate rivor-system, and proceeded to Lob Nor, where he set 
himself to solve the problem of the discrepancy between Prjevalaky’s account 
of the lake and fts delineation on old Chinese maps, Dr. Hedin found the 
large northern lake of the latter represunted by o series of small lakes in o part 
of the Gobi unvisited by tmvollers. In May, 1896, ho was again in Khotan, and 
mouth later set out for Tibet, crossing the Kwen-lun by a new pass south of the 
Kopa pouldiields (about 82° E.). Vor two months he journeyed porom the northern, 
highest platean of Tibet, seeing not a single human belog outside his own party, 
but finding reat herds of wild horses and yaks. Four large and nineteen amall 
ealt lakes were discovered, the jurgest strotching alongside the route during four 
days’ marob. Having lost many of the baggage animals, the caravan made for 
Tealdam, the first Mongols being met as Teoban-gol, In Tealdam the party had to 
stand on their guard against the attaoke of Tangut robbers, bat eventually avoided 
a fight. Passing through Sining and Liang-chau, Dr. Hedin crossed the Alushan 
desert by a new route, and made his way through the Ordos country to Peking, 
which was reached on March 2, 1897. He returned to Europe wid Urge and the 
Siberian railway, As already mentioned, Dr, Hodin is now apgayod In writing the 
narrative of his travel’, and will for some time to come be occupied with the 
working-up of the sotentific results 
of Bukhara,—An expelition, under Colonel Kouzneteoll, was 
tent out this spring from Rossian Turkistan for the exploration of Bakbara Part 
of this expedition has already returned home. From the railway station, Kermineh, 
they went southwards wid Karehi, Guzar, and Shit-abad, to the ruins of Termex. 
They collected chiefly statistical information, and studied the economic conditions 
of the Khanate. From Termes they reached the hanks of the Amu at Pata-chissar, 
and followed them for 190 miles, through the desert region, crossing the Surkhan, 
Kafirnagan, and Vakeh rivers, and finding On thie stretoh only two iuhabited «pots, 
Alvaj and Sarai, From this firet spot they explored the yet unknown region 
in the direction of Chubsk atu! Satigor, whence they returned to Alvaj, aud 
from this spot proceeded down the Amu to Charjui in a boat More than two 
fiundred photographs were tnken during the journey. Jt ix to be hoped that 
through the expedition we shall at last learn something about the population and 
economic fife of Bukhara, which hitherto remain less known than even far less 
accesible parts of Central Asia, 

Attack on Lieut. Pottinger's Expedition to the Upper Irawadi—Woe 
regret to learn that the expedition under Lieut, Eldred Pottinger to the upper 
Irnwadli, which was supported by the Royal Geographical Socioty, mot with a reverse 
at the end of May last, According to telegrams reevived In June, an-attack wad 
made by the * Black Mairus” on the night of May 22, and a native surveyor anid 
ona of the Gurkhas of the party were killed. The leader oscaped, with hin com~ 
panion Mr. Laurence and the rest of hie force, and after grent difficulties reached 
Myitkyina, below the junction of the two branches of the Irawadi, om Jane 18. 
Lieut, Pottinger informs wi by letter that he has been able to save his maps, which 
will throw Hight on the previously unknown country between 25° 20° and 26° 
48 N., and between 95° 15’ and 96° 45’ F. He promises the full account of his 
travile ehort)y. 
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The Chin Hills.—We have received from the Chief Commissioner of Burma 
the first volume of a comprehensive account of the Chin hills, which is being 
brought out under Government auspices by B.S. Carey and H..N. Tuck, ‘Besides 
giving a historical sketch of the British relations with the Chins, it containa a 
useful summury of the geography of the country and the manners and oustoms of 
the inhabitants. The abundant photographie illustrations are also a valuable 
feature. The country la described as vonsisting of a much broken and contorted 


tablelands, ‘The main ranges run genorally north and south, varying from 6000 
to 1000 fect. Five distinct kinds of forest are mentioned, but the hills are often 
thickly clothed with grass, The illustration facing paye 5 gives « typical view of 
the nature of the country. Of the Chin tribes, the Hakas of the south coatrast 
trongty with the Siyins. of the north by their manly carriago and frank manner. 
The latter are cracl and untrostworthy, Three types of village are doscribed— 
those of the nomadic “jhoumers,” the professional ralders, and the stationary 


also carefnlly fortified, and the entrances are so small as to admit only one man 
ata time, They are nearly always placed on the side of the hills, Numeroas 
Hustrations of villages and houses are given, plate 17 (« and 4) showing the great 
size to which the former sometimes attain. The system of bachelor quarters which 
prevails among many of the hill tribes between Burma and Assam, does not appear 
to be found amongst the Chins. Amongst the Hakas, whose ‘houses are the finest 
in the hills, the back room ja occupled by the whole household, the girls sleeping 
on one #ide, and thelr would-be awecthnarts on the other, Marriage customs differ 
in the north and south, but in both the girls are practically sold by their parents. 

The Amur Geographical Society.—The last issne of the ‘ Mamuirs’ (Zapiaki) 
wf this young Society (vol. ii, part i.) containe a very Interesting work, by ML 
Shimkovich, on Shamaniam amongst tho Golds. It is a well-written socount of 
the religion of this interesting tribe, its customs, beliefs, etc., in which some quite 
ew falk-lore is give. Portraits of shamaus, and photographs of many interesting 
objects of worship are given, The seoond part of the samo voluthe is devoted t» 
an inquiry, by N. A. Krukoff, into the forme of land-ownership, which have been 
worked out hy different Russian settlers in the Amur and the Usuri regions, on 
the lands which were allottel to enparate villages. 


AFRICA, 


British Expedition to the Jub.—Major J. R. L. Macdonald, well known for 
his work in British East Africa, loft England in June Iast to take conimand of 
a expedition despatched by the British Government to exploro the river Jub. 
One of the main objects of the expedition ts to settle which is the main branch of 
the streuro, this constituting the boundary of Britieh East Africa according to the 
Anglo-Italian agreements of 1801 and 184. On some map, published both sbroad 
and at home, the frontier ls shown as following the course of the Daua, although 
this would seem rather to be a southern tributary of the main stream. King 
Menclik ts sald to be desirous of coming to an understanding with the British 
Government with regard to the mutual frontier, Tt will be remembered that Dr, 
Donakison Smith holds to the bellef in the identity of the Omo with the Jub, a 
that, in spite of the many Italian expeditions to this region, seine important gec- 
graphical work remains for Major Macdonald to perform, He will be accompanied 
by various officers, with @ force of Indian troops, and it is hoped that a large 
increase to our knowledge of the country tn varioun directions will rewult, 
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M. Foa's Explorations in the Zambezi-Nyasa Region-—M. Fos calls our 
attention to the scientific results of his travels, the narrative of which has lately 
been given to the public in the works noticed elsewhern in the Juurnal. M. Foa's 
journey was carried out under the instructions of the French Ministre de 
T Instruction Pabligue, and the large zoological collections made by him have beeu 
sent to the Paris Mareumn. Throaghout his journeys, largely over untraversed routes: 
M. Foa executed surveys checked by astronomical observations. He visited the 
old gold-workings north of Zambezi, und carried out « triangulation of them with 
the ald of the theodolite, He nleo investigated the hydrography of the country 
hatwees the Zambezi and Lake Nyasa, and determined the watershed between the 
two systems. The resulta of these surveys are unfortunately not fally given in 
the published account of his travels, and M. Fon dees not inform us in what form 
they are to be issued. In May last he wax abgut to start from the Shire river ou 
a new expedition to Lake Tanganyika, whenee he hoped to proceed by new routes 
to Katanga, and possibly to make his way across to the French Congo territory. 

Dr. Esser's Exploration of the Lower Kunene.—he second number of 
the Ferhandiuugen of she Berlin Geographical Socluty for the current year contains 
the aceount of a journcy modo by Dr. Max Eeser to tho district of the lower 
Kunone, principally with a view to testing the possibilities of the stream as a 
ieans of commuunioation with the interior of German South-West Africa Start- 
ing from Mossamedes, Dr. Esser proceeded eouthwart to Port Alexander, au 
excellent harbour, which, in spite of the absence of good drinking-water, might 
acquire importance from the export of driod fish, used along the whole West African 
const ax the ataple food of the negro labourers, Hance the route led over thr 
Chelis range and down the Caculovar to the Kunene, which was then followed to 
theses, Grest quantities of game, including elephants, giraffes, and ostriches, were 
met with throughout most of the Journey. On the west of the Chella range, 4 
nomadic people, the Muquichs, were encountered, ‘They are served by the Ba 
Kubabe, ove of the raslest and least olvilized tribes to be found In Afriva, whese 
wholo tuitrimert consists of raw roota and leaves, Fires were never seen in thelr 
Villages. East of the Chella, the Nyl Buba,a branch of the Vaterero of Damara- 
land, formed « complete contrast by their intelligence and noble bearing. Many 
Boers were met with, some being engaged in washing for gold, which has lately 
buen discovered in rich duposite north-east of Humbe. The Kanenw varies 
exceedingly ln character, being sometimes broed and forduble, and sometimes 
confined to 4 rocky channel lese than 10 yards wide. In tho direction of tho sea 
the country became more and more broken and rocky, the colouring of the rocks 
dafying teprodnction on paper, Below the St. Maries, « tributary on the south 
tank, the stream appeared to be navigable to within o little of ite mouth, none 
of the obstructions markel on Portuguese maps being visiblu. Dr. Esser saw 
evidences of the former existence of a channe! leading southwards to a amal) bay, 
which, he conshicrs, may supply a means of appronch to the coast for ships, ‘The 
main rnouth of the river belng, ae is known, blocked by drift-sand, this bay may, 
he thinks, become an important polnt of wotry into the Geroinn territory, the 
Kunone route having the advantage of a constant water-supply. Tiger bay, orth 
of the Kuneno, ts, however, considered by Dr. Esver as the best harbour on the 
whole conat, and the natural terminus of # railway which might connect the 
Atlantic and Indian cceane #4 British South Africa and the ‘Trausyual. 

Dr. Passarge’s Expedition in South Africa —Dr. 5. Pasarge, well known 
for his in Adamawa, last year undertook an expedition to the region 
of Lake Ngami. A letter from him, written in December last on the banks of the 
Botletli river, and published in the Verhanflungen of the Berlin Geographical 
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Soclety, gives some details as to the complicated régime of the rivers in that region. 
At the point at which his camp was pitched, a stream entered the Botletll from the 
north-west, coming apparently from the Okavango, Between the point of junction 
and Fake Ngami there was no percoptible current, while the eastward flow of the 
Botletli, east of the junction, wae unmistakable. Dr. Passarge therefore suggests 
that the stream from the north-west, which ia not shown on our maps, may date 
from recent years only, and that this may explain the great decrease in the size of 
Lake Ngami. It may be noted, however, that, ever since Livingstone'’s time, a 
branch of the Okavango has been reported as eriteriug the Botlotli direct, but this 
may be farther west than the stream seen by Dr. Passarge. 

French Explorers in Africa.—The Jaly number of the Revue Frongaise 
gives several items of news relating to Fronch explorers in Africa. M. Fouresu, 
who set out in April last on a new journey in the Sahara, has returned to Biskra, 
having been tunable for want of camels to proceed southwanis to Air, The Hoggar 
Tuareg worn raiding towards thy south, and it Is pouaille that the reverse lately 
sustained by a French force north of Timbuktu may have been inflicted by them. 
Mgr. Toolotte, of the White Fathors, has made his way from Timbaktu to Konakni 
ly way of the sources of the Niger, passing slong the frontiers of Liberia and 
Sierra Leone. M. Gentil, engaged In the transpott of small steamer to the Shari, 
hae been delayed Ia launching the same on the Nana through the discovery of an 
obstruction to navigation. A suitable epot for putting together the sections was, 
however, ultimately found, and jt is probable that the steamer was realy for 
launching early in May. A letter from the explorer himeelf, published in the 
Politique Colontale of July 17, stites that the Nana ia not identical with the 
Kuma, as thought hy Maistre; bot has a parallel course. 

Capture of Rejaf by Congo State Troops.—News ha» been received in 
ficmeta tt the mae er | ree Shine ot tae post of Rejaf, in the so-called 
“Lado Enolave” (leased to King Leopold by. Great Britain), by the expedition 

in December last under Captaln Chaltin. After being driven from 
their position, the Dervishes fled towards the north, and the peuple of the district 
mado their submission to the Congo State. The site of the old poxt of Lado is now 
covered with brazhwood, and others of the old Egyptian stations have alse ceased 
to exist, 


AMERICA. 


Cabot Celebrations.—A meeting of the Roya! Socivty of Canada was held in 
June to commemorate the discovery of the continent of North America by John 
Cabot. Major-General D. It. Cameron was present na delegate of the Royal Geo- 
graphical Society, and on behalf of that body delivered a message of sympathy with 
the objects of the gathering, and appreciation of the invitation given to the Society 
to send a representative to it. The reception accorded to Majortieneral Cameron 
was of the bearticst nature, Exhaustive papers, dealing with Cabot's discovery 
and wlucidating difficn!t pointe connected with it, were read by competent authorities, 
those by Archblhop ("Brien (President of the Royal Society of Canada) and Dr, 8. 
E. Dawson being especially mentioned by our delegate, The former explained 
certain difficultion by suppising that o part of the original map of Cabot’s voyage 
was erroneously introduced into the Jaterand more general may. ‘Tho city of Bristol 
is commemorating the four hundredth anniversary of Cabot’s voyage by the erection 
of s memorial tower, intended to be 100 feet high, the foundation stone of which 
was laid by Lord Dafferiu on June 24, Thu towor will be squaraly built, In two 

with an octagonal spire surmounted by a globe and symbolical figure. Loni 
Dofferin delivered an addres, In which he pointed our the importance of Oxbot’s 
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discovery to the development of the sea-power of Great Britain, At Halifax, Nova 
Scotia, a memorial tablet was on the same day unveiled by the Governor-General 
of Canada, whilst the occasion has been commemorated by the Newfoundland 
Government bys spovial issue of postage stamps. . 
Scientific ‘ in North America —The vurious selentific ex- 
peditions now in the fiebi in one part or another of North America include two to 
Mount St. Btlas—one Italian-under Prince Luigi Amadio, and one American under 
Mr. Henry G. Bryant, well known as the leader of the Peary Auxiliary Expedition 
of 1804. Prof. W. Libbey, jun., also a momber of the exme expedition, has pro- 
ceeded with a party of explorers to Albaqunrque, New Mexico, with the intention 
of exploring & wits or sandatone tableland in that neighbourhood, which has 
hithorto proved inaccessible, although it is thought to contain archmological remains, 
Ite height i# more than FOO0 feet. It is lao annoonced that a party from the 
London Alpine Club and the Boston Appalachian Mountain Club: will carry out 
explorations in the Canadian Alpa, whilst the falands in the Gulf of California are 
to be explored by an expedition sent ont hy Mr. Jesse D. Grant: ‘The anthropo- 
logical study of the North Paoific, set on foot by M. K. Jessop, has ulready been 
alluded to (Journal, vol. ix. p. 563). 
of the Northern Part of Central America.—By way of com- 
leting the work of Prof, M. W. Harrington on the Central American Rainfull 
ashington, 155), and correcting if on the btusis of further data, Dr, Karl 
Sapper, of Coban, Guatemala, contributes to the June number of Petermaune 
MitleTunges sonw notes on the ralufall of Guatemala, Salvador, British Honduras, 
and the southern purts of Moxico as far ax the Isthmus of Tehuantepec, and 
annexes three rainfall maps. The data are, however, atill very imperfect. The 
mape ure baked on observations af thirty-three stations, but only at six of these 
do the observations exten vver more thun four years, In the part of Mexicu 
included, for the omission of which from Prof. Harrington’ work Dr. Sapper 
expressed regret, there are only theoe stations, with observations for one year each, 
aod those differeit years, Dr. Sapper has, thus far vainly, endeavoured to obtain 
the resalte of the meteorological olservations at Campeche ani Mérids—tfor « 
series of years presumably, for Mérida ly one of the places for which in his table 
ho giver data for one year. ‘The two other Mexican stations are Ixtacomitan and 
San Juan Bautleta. ‘Tho inadequacy of the data thus afforded hay compelled him 
to hase his map, 40 fares Mexico tn concerned, on the charactor of thu vegetation. 
The Chilian-Argentine Boundary Question.—The voluminous nature of 
the literature on the question of the boundary batween Chill aud Argentina, and 
the plausible advocacy by writeru on the cue ortlie other side of the partioalar view 
which favours their own nation, renders the clear and impartial review of the whole 
question by Dr. Stalfon, in the Zeitschrift of the Berlin Geographical Society (1897, 
No, 1, with map), of special value to those who have not the time or opportunity te 
search through the muss of original documents which bear on the subject, Copious 
roferences to these are given in the course of the artiole, while Dr. Steifen’s personal 
acquaintance with a portion of the region in dispute, from: hie well-known journeys 
between 1892 and 1800, makes him well qualified for thu task he bas undertaken, 
The firet section of the paper takes ux back to the days of the Spanish colonies in 
South America, and discusses the somewhat doubtful question of the linits between 
the cuptain-generalcies of Chili and La Plata, This, as Dr. Steffen points out, ix 
now of tmerely historleal Interest, since tho dispute was placed on an enticly 
new footing by the agreement of 1881, according to which Chill abandoned all 
claims arising from historical conaiilerations In the southern extremity of the contl- 
nent, and allowed the decision to depend on natural principles connected with 
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physical geography. Since that date the difficulties in the way of o séttlement 
have arisen from the ambiguities in the terma of the agreement of 1851, whith laid 
down, a8 the boundary between the extreme uorth and 52° S, lat, a line passing 
through “the highest sammits of the Andes, which form the water-parting ” 
(cumbres ows elevadas gue diviclan lus aguaa), whereas the line of highest summits 
by no means necessarily coincides with the water-parting. Other acobignities 
appear in the clauses dealing with the boundary beyond 52° S. lat, but these have 
heen partially removed by subsequent agreements. The main source of disagree- 
ment wae rather emphasized than removed by the protocol of 1803, which, while 
adhering to tho faulty formula as the absolute rule for the determination of dis- 
puted polite, introduced the Inconsistent, and In itself far from precise, expression 
encadenamiento principal de las Amides (“ principal chain of the Andes") to deaoribe 
the lino chosen, This agreement of 189% is, In fact, in many ways tho least 
practical of all, That of 1896 t» principally important for its definite adoption of 
the principle of arbitration (Journal, vol. vill p, 640). The thind part of the paper 
describes the progress whith has besn made with the actual demarcation of the 
bonndary, which presents comparatively few difficulties as reganis the northern 
and central portions.* In the Inst section of his paper, Dr. Steffen describes tho 
principal passes and chains of the Andes in the region explored by him personally 
(between 40° and 44° S lat.), pointing out the principal sections in which the main 
chain deviates from the water-yarting, and the districts which are thus still in 
dispute between the two powers, The mpper basin of the Puslo, known as “Hl 
Vaile Nuovo," now occupied by Argentina, would, in cate the line of the water~ 
parting were Upheld, fall to Chill, as would also the “ Valle aeia de Octubre,” fi about 
48° 6. lat., where an Argentine colony has been established by Colonel Fontana. 

Proposed Survey of Chili —We have received from the author a pamphlet 
ty Dr. Paul Kerilger, professor in the University of Valparaiso, sefting forth a 
scheme for the trigonomettical survey of Chill. The difficultios presented by the 
country are in many ways unusually great, hut we are glad to learn that there ls 
tome prospect of the work being undertaken on an adequate scale. 

Dr, Herrmann Meyer's Journey to the Headwaters of the Xingu — 
From the account of Dr. Meyer's journey, published by the Berlin, Geographical 
Society (Ferhendiungen, 1807, No, 3), wo take the following details, which mupple- 
ment those previously given in our pages (Journal, vol. ix, ». 449). It appears 
that the Romuro, which Dr. Meyer considers the main bendstream of the Xingu, 
was not fillowed throughout frou ita source, tlie guide insixting on taking the 
party by way of the Jatoba, a right-bank tributary of the former. Near its soarce 
this stream was hemmed in by steep clay bwnks, bebind which etrutcled hill 
clothed with dense thorny bueh. Numberless falls and raplis broke the course of 
the river, causing groat difficulties in ite navigation, No fewer than 106 wore 
counted, spart frum the wmaller, rapide. The loss of supplies caused by accidents 
to the canoes placed the travellers in a precarious position; but, fortunately, # 
fishing-place of Indians from the Batovy (the stream explored by Von den Steinen) 
was met with, and food obtained from them, ‘The banks of the stream, after the 
hilly country had been passed, were cvvered with a thick matted forest, with no 
sign of permanent habitation. Eight days after meeting with the Indians, the 
Ronuro was reached, and the broad and deep stream offered no more hindmnoe to 
navigation, while the abundance of fikh provided an ample food-supply, Animal 





* The disputed point with reference te the Puna de Atacama (Jowemal, Ive. of.) la 
but lightly tonched upen hy Dr. Steffen, who avowedly devotes hiv chief attention to 
Patagonia, 
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life seems to hava been generally more varied than before An important stream, 
emptying itself inte the Nonuro from the west, was discovered, and Dr, Meyer 
thinks that it may be derived from corttain iheadstreams previously attributed to 
the Puranatings (Tapajos basin), ‘Traces of Indians wero now met with, but none 
were geen until near the junction of the Ronuro with the Kuluone (the enstern 
headstream of the Xingu). Here « party of Kamayura were met with, being the 
first really wild Indians with whom the expedition had come in contact. Friendly 
relations wore @#tablished with them, and also with the Trumai, who live on the 
Kuluene. This tribe appears to be rapidly diminishing in mumbers, amd to stand 
at a lower grade of civilization than the Kamayura, On thi return journey, the 
Nabaqts, a previously unvisited tribe dwelling between the Kuluene and Kullsehu, 
avore reached by « land exourslon, the travellors then striking across to the upper 
Kuluene, « stresm with » powerful current, bat decidedly smaller than the Ronuro. 
It was doscended to its junction with the Kulisehu, by which stream the return 
voyage was effected, 

M. Coudreau's Expedition to the Xingu.—The Revue Frangoive publishes 
news of M. Coudrean’s expedition (Journal, vol. ix. p. 98), according to which the 
French traveller liad succeeded in reaching the upper river, but had been twice 
attacked by native tribes, sevwral members of his expedition being killed and 
wounded. Kighty-three rapids had been gassed. Nusnerous colonists were met 
with ou the lower river, and a number of Indian triboe were visited. Caoutchouc 
abounia in various parte of the Xingu basin, — 


AUSTEALASIA. 

Journeys in Western Australia.—On March 1, 1896, = prospecting party 
composed of six persons with thirty horses started from Cue, the contre of the 
Murchison goldfield in Western Australia, in 27° 25° &, 117° 62’ EB. under the 
leadership of Mr, H. Fletcher. Proceeding in a north-north-easterly direction, 
the party reached the east end of the Ophthalmin rangs, In 23° 17'S, 119° 35! E., 
and then advancing north-castwards acrosa the Fortescue range, were three days 
without water. At last, about (0 miles cast of the Oakover river (one of the head- 
streams of the Do Grey), they discovered a hitherto unknown but pot inconsiderable 
river with an east-north-casterly current, This they named the Bloomer, and 
followed for 100 miles. In many places It had a steady flow, bat It appeared as if 
it would dry op within six months to a weries of water-holes unless heavy rains 
occurred, With the exception of a few stretches of better land on its course, the 

traversed consisted of nothing but desert, sandstone ridges, and apinifer. In 
the end the river expanded Into a ligoon about 2 miles long, on which wore 
numerotu ducks and other waterfowl, Kangaroos and emus also abounded. Many 
natives wore met, of powerful build, tnt 0 shy that it was impossible to enter into 
commonnication with them, On July 15 the party returned to Nannino, a mining 
station 59 miles north-east of Cue, In June, 1890, Mr, H. W. Harslett undertook 
au expedition from Port Augusta, in South Australia, to Norseman on the Dundds 
goldfield, in Western Australia, with the view of finding out a practicable route for 
the pareage of cattle between the two colonins, The route followed was nearly that 
of the oli! telegraph Tine, but from Ponton's station the party diverged northwards 
to Buldara and Notseman, arriving ot the latter place on November 16. A 
similar attempt, bit much further north, was made in the same year by Mr. 8. G. 
Hiibbe cn behalf of the Department of Crown Lands in Adelaide. Setting out from 
Oodnadatts, the present terminus of the transcontinental railway, it struck Mr. 
(now Sir} John Porrest’s ruute of 1974, and kept to it with little deviation to 125° 
Kt then turned to the wruth-west, crowed Wells's route of 1892 at Lake Wells, 
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and arrived at ite destination, Niagara, the easternmost telegraph station. of Weatern 
Australia, 11° north of Coolgardie, alter forming ninety-five camping-stationa. 
The return journey was almost direct to Eyre's Sandpatch, and thenco along the 
old telegraph line. The results of the topographical survey made on this journey 
are laid down on a map in three sheets on thi scale of 1: 1,000,000, publinhed at 
the Surveyor-General’s Office, Adelaide, in 1896, The third ahect shows a new 
telegraphic connection of the mining district of Weatern Australia —Petermanne 
Mitteihungen, Jane, 1897. 

The Australian Bush and the Coasts of the Coral Sea.*—This hook adds 
auother to the rapidly increasing number of descriptive books of travel which we 
commonly designate as “ narratives,” indicating thereby that scinntific or other 
special reaults ate for the time loft on one side, while the traveller tells the tale of 
his wanderings in the manuer mort likely to Interest a popular audience. Prof. 
Semon eayz in hie profxco that his main object in undertaking this journey was to 
explore the ever-marvellous fauna of Austrulasin. A uamber of special reports an 
his collections have already appeared, amd more are to follow, but in this volume 
xoology oceupies only « secondary part, the narrative including many obvervations 
in the usual fields of botany, goology, ethnology, ete. The Journey may be said to 
have begun at Maryborough in August, 1891, Gayndah being made a centre for a 
number of exploring excursions in the Burnett distriet, In the course of these 
Prof. Semon made extensive acqaulntance with the manners and customs of the 
Australian bash, and received object-lessons in the art of colonization as practised 
by the British, which seen: to have Impressed him favourably in comparixon with 
the more rigorously scientific methods adoptod in most German colonies, Much of 
what is described in the first two hundred pages of the book is commonplace enough 
in this country, but it is always pleasant to see the merite and difficulties of our 
work appreciated. After a chapter on Australian aborigines, Prof, Semon proceeds 
to describo the north-east coast of Australia from Bristano to Cape York, giving « 
good deal of geological information ; them follows an account of Thuraday inland and 
Torres straits, and two chapters on New Guinea. The last part of the book la 
devoted to the East Indies, Java, Celebes, the Northern Moluccas to Amboiaa, and 
Atmboina to Banda. The homeward journey throngh India included an expedition 
to Darjiling. A vocabulary of native words from the Burnett region anil four 
indifferent maps are appended, and there are many good Illustrative photegraphs. 

Renewed Boring Experiments at Funafuti—An expedition hus been set 
om foot, under the auspices of the Royal Geographical Society of Atistralasia, to 
endeavour to carry to & succesful issue the voral-buring experiments which last 
year ended In failnre owing to unforeseen difficulties, arising from tho honayoombed 
nature of the coral rock aod the interspersed beds of sand mot with. Liberal 
prouniary aadistance from private individuals in New South Wales and from tho Royal 
Seciety of London, together with offers of help in other waya from the Government 
of New South Wales and from the London Missionary Socinty, have enabled tho 
promoters to provide an ample equipment for the expedition, which started early in 
June under the leadership of Prof. David, one of the local members of the Royal 
Society's reef-boring committee, Spectal appliances, including pipes of various 
sizes to Hue the borehole, are being taken to obviate the difficulties enooantered 
last year, the welght of the whole plant améunting to twenty-five tons. The 
length of pipes taken will admit of the attainment of a depth of 1000 fret, but it is 


* Jor atstralischen Bunch und an des Kidston des Korallenmoeres: Retserlobniase 
ud Beobncbrungen eines Natarforachora in Australien, New Guinea, und don 
Molliken’ Von Richart Semns, Profesor in Jens, Lelpaig: Wilhelm Engelmann. 


218 THE MONTHLY REOORD. 


expected that the foundation of the atoll will be reached at a much less depth, 
Prof. David hopes to return in September. 


POLAR REGIONS. 


Herr Andrée’s Balloon Voyage.—Favoured wt last by « southerly breeze, 
Herr Andrée made his long-expected balloon ascent from Danes island on Sunday, 
July 11. Tho morning of that day broke with a clear sky, and, the wind blowing 
freahly from the south, it was decided that preparations for a start should be made. 
Part of the balloon-house was taken down with the greatest speed possible, and by 
half-past two in the afternoon all wae rewly for the ascent. Standing in the car 
with his two companions, Fraenkel and Strindberg, Andrée gave the onder for the 
topes to be cut, when the balloon rapidly ascended to a height of 600 feet, and, after 
& temporary re-descunt, floated away northwarde over the flat peuinsula of 
Hollaandernaes. It continued visitle to those remairiing behind for about an hour, 
after which it disappeared in the vorthern. horizon, Tta «peed was reckoned at 
22 miles t the hour, The Swedish gunboat Swenakuind returned to Troms on 
July 16 with vews of the successful ascent, having encountered south-westerly 
winds during the passage, so that the balloon would probably take a direction 
towards Eastern Siberia, unless more southerly winds were encountered farther 
north. ‘Tidings of the adventurous travellers will be awaited with the deepes: 
interest, but it is possible that, even if all has gone well, nothing may be heard of 
them for some time, Hazardous as the undertaking undoubtedly ia, the excellence 
of the balloon, the absence of great temperature changes during the perpetual say 
of the arctic summer, and the great cure with which every eveatuality waa provided 
for, jastify some confidence in its success. 


Lieut. Peary's Plans for an Expedition to the Pole—In the February 
number of the Journal (vol. ix. p. 228) we gave the outline of Peary's proposed 
Plan for reaching the north pole. Leave of absence for five years has pow been 
granted to the explorer by the Nary Department at Weehington, and he intends 
to devote the presout summer to « preliminary expedition to Whale sound, of the 
north-west coast of Greenland, the maln expedition being arranged for July of next 
year, before which he hopes to visit Europe. At Whale sound bo hopes to make 
arrangements with the Kakimo, eo that they may lave furs and provisions fh readi- 
nese on the arrival of his ship in 1803, The only clvilized members of the mala 
expedition will be Peary himeelf and a surgeon, the uxplorer believing that.a greater 
utinber only diminishes the chances of success owing to difficulties of food-supyply, 
‘T'wo scientific parties * accompany this year’s expedition. 

Danish Expedition to the East Coast of Greenland —Tho administrator 
of the “ Carlaberg Fund” ¢ for scientific purposes haa provided the menny—150,000 
crowns, or abut £3300—for sending an expedition to explore a part of the exst 
coast of Greenland, which haa never before beon visited, namely, the coast fron 
Angmagsalik, about 66° lat, N., where the Danish Government a few years ago 
established station, and northwanis to Scormby sound, about 72° lat. N. The 
leader of the expedition, Lieut. Amdrup, 1.n.y., will next antumn (1898), with the 
wteamer which the Danish Government every year sends to Angmagsallk, laud 
here with two nataralists, ‘The party will winter in order to reconnoltre the coast 
northwards and explore the tract in the vicinity of Angmagaalik, a tract of wpecial 


* A third, which was to linvo beon headed by Prof. G. H. Burton, will, acovrditug 
W latest accounts, hat proceed nurth this yeur, 

t Garleborg fx the name of a browery clo to Copen agen, whose proprietor, the 
late Mr. J.C, Jocolwen, hay giveu a large fortune to scientific purposes. 
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botanical interest, The recounoitring expedition returne to Copenhagen with the 
in the autumn of 1899, and in 1000 the real expedition, which 
probably will consist of two naval officers, two naturalists, and some few men to 


: 


in 
Garwood, Sir Martin Conway left London on June 20 on & second expedition to 
Spitsbergen, with a view to continue the exploration of the interior begun last year, 
Tt is proposed to Jand at King's bay, on the weet const of the maith fdand, in. 
79° N, lat, and to explore the inland ice-sheet thence by sledge-expeditions, 
Afterwards Sir M. Couway hopes to complote the exploration of the sduthern 


peninsula from Horn sound. 

Hydrological to the North Siberian Sea.—An expedition 
which is sure to enrich our knowledge of the urctic seas, hay just been sent out by 
the Russian povernment, under Rear-Admiral Makaroff, the well-known explorer 
of the Northern Pacific, The Russian admiral will take under hiv orders, at Vardt, 
seven steamers which have cargous of coal and various goods for the mouthe of the 
Siberian rivers, the Ob and ‘the Yenise), and he will proceed himself, on board one 
of these steamers, wid the Kara sea, in onier to ascertain how far bis ideas as te 
the possibility of extending the period of navigation across that sea are correct, 


icv to some extent, ‘The fiotilln willreturn to Europe with various Siberian cargoes, 
while Admiral Makaroff intends to steam up the Yenivel and to return by the over- 
land route. He takes with him all the hydrological and meteorological inatru- 
ments with which measurements were made on board the Mitpaz during her cruise 
in the Pacific. Osptain Wiggins does not take part in this expedition, as he has 
sailed to South Africa, 


The Distribution of Marine Mammals.—An interesting paper ou the 
above aubjevt has recently heen contributed to the Zoological Society by the 
secretary, Dr. P. L, Selater. ‘Tho groups of aquatic mammale that aro repre 
sented on the Earth's surface at the present time are three in number, viz. (1) 
The suborder of the Carnivora, containing the wals and their allioe (Pinnipedia), 
which are semi-aquatic; (2) the Sirenia, now represented by only two forme—the 
manatee and dugong—which atv mainly aquatic; and (3) the Cetacea, which are 
wholly nquatic, After briefly considering the principal represontatives of these 
three groups, the author proceeds to divide the oceanic portion of the globs into ¢x 
wea-regions, wubsequently treating of the characteristic mammals of each rego. 
These seu-regivns are given as follows: (1) The North Atlantlo Sea-regiou, or 
Arotatlantis, consisting of the northern portion of the Atlantic down to about 
40° N, lat, ‘This region la characterized Ly its seals, by the absence of sirenians, 
and by the possession of three peouliar genera of cotaceaus. (2) ‘The Mii-Atiantio 
Sea-region, or Mesatlantis, consisting of the middle portion of the Atlantic down to 
about the Tropie of Caprivorn, The genus Monuchus, or monk-seal, and the 
Sirenian genus Manatus, being restricted to this region. (3) ‘The Indian Sea-rygion, 
or Indopelagia, containing the Indian ocean down to about the same degree of south 
latitude, and extending from the coast of Africa an the west to Australis aud the 
Malay archipelago on the east. This region |s characterized by the presence of 
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the Sirenian Hal/core (the dugong), and by the absence of pinnipeds. (4) The 
North Pacific Sea-ragion, or Arotirenis, containing the northern portion of the 
Pacific ocean to aboat the Tropic of Cancer. ‘The truco seala (hoor) are 
found fn this region, in common with the North Atlantic, and thres of the species 
of this genus appear to be actually identical in these two sea-regions, This i 
is aleo characterized by the presence of certain species of the eared seals (Olariidir), 
sehich are unkodwn In the Atiantio down at least to 30° 8. lat.; as the home of 
the (now extinct) Sirenian Rhyting and of the endemic cetacean Mhachiancctes. 
(5) Phe Mid-Pacific Sea-region, or Mesirenia, containing the inter-troplcal portion 
of thé Pacific ccean; without true seals (Phocide), but having the eared seala 
(Olaria) and the sea-elephant (Macrorhinus) from the south. (6) The Southern 
Sea-region, or Notopelagia, containing the whole of the South Polar ocean all round 
the globe south of the above-mentioned limits, characterizod by four endemic genera 
of Rhocide, and by the presence of many Otariide ; without Sirenians, but with 
two endemic forma of cetaceans (Necbelena and Berardius), The suthor, in con- 
clusion, calla attention to some of the more remarkable pointe in the general 
distribution of the marine mammals, adopting the bypothesia of a former barrier 
of land between Africa and America in explanation of certnin facts in connection 
with the subject, 

The Vasco da Gama Celebrations in Portugal.—The Goographival Society 
of Lisbon haa celebrated the fourth centenary of Vasco da Gama’s departure fur 
India, by the erection of new buildings, which were opened by the King and Queen 
on July 8, the date (old style) of the sailing of the ships from Lisbon. Papers 
were read on the occasion, and Lisbon and some other towns were Illuminated at 
night, but the grand national celebrations, the proposed outline of which has 
already been announced, will not take place till next wpring. 

Geography in Education.—Prof. Spencer, of the University College of 
North Wales, hus edited a useful Tonchers’ Handbook,* to whick a number of 

contribute chaptere on the teaching of their own subjecta. The 
primary object of the work is for the guidanoe of teachers in Wales, but it will be 
found of quite zeneral application. It does not give a syllabus of the various 
subjects, and is concerned rathur with the mannor of teaching than with the 
matter taught. The chapter on geography Is contributed by Mr. H. Yule Oldham, 
Lecturer on Geography in the University of Cambridge, and expresses well the 
views which have been generally accepted Ly geogruphers as to the educational 
importance of their science. Mr, Yule Oldbam points out that the recognition of 
geography aa an tlement in oducation ia mtich more general than the ability to 
hanille it effactively—* although acknowledged to be a weapon indispensable to o 
well-equipped educational armoury, it ts too often left to rust on the shelves, of 
placed in inexyerienoed hands.” In tho short space avaliable it was impossible to 
enter into details, but many nsefal binta are given as to the manner of commencing 
the teaching of geography, and the relative places of map-drawing, blackbourd 
witk, anil modelling, and the treatment of physical, political, economic, and 
historical geography aa parte of the whole subject. In the general awakening whicli 
xeotns to have sot in amongst teachers as to the necessity for improvement in ediica- 
tloual geography, this practical chapter should be found stimulating and helpful. 

Anniversary Meeting.—The name of the first scrutineer mentioned in 
js 120 of the July number should have been Captain J. Henderson Smith, and not 
Oaptaln Hedford, 





* *Ohaplers on the Altes and Practice of Teaching,’ edited by Frodurick Spencer, 
WA. tit. Cambridge: University Preas 1807. 
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“ Kech-Makurén,” 
Havre been closely associated with Makrin atfhire for the Letter part of two 


years, during the period that I held administrative charge of that country, the 
letters thas have recently appeared in the (feoyraphical Journal on the aubioct of 
Makrin have been full of interest for me, especially that communication on the 


subject in which General Haig has published the result of his study of the 
of the well-known Eastern authors whom be quotes, AsT actually 
tetided tn that country during the period to which I have alluded, I venture with 
all humility 10 put together a few items of Information, in the hope that, as 
tny information was collected direetly from the inhabitants themselves, with whom 
1 was brought into very close contact while engaged {n making the Revenue 
Settlement, the notes may prove of interest. 

The * Kes Macorin™ of Marco Polo is a very close approximation to the name 
of this country which ia in suse mt the present day. From careful inquiries made 
on the spot, it appears that Kecb (or Kej) and Makurdn’ are considered as two 
distinct countries, although they are adjacent to one another. 

The country of Kech is bounded on the east by the Upper Kolwal distzict, 
The Kolwah district is itself divided into two parts by the stream known as 
Tirtej. South of this stream there is the district ur subdivision of Lower Kolwab, 
which is included in Keech. The Tirtej atream is therefore tho eastern boundary 
of Kech. On the west Kej includes the subdivision known as Tump, ‘The Boleda 
valley, 30 miles north of Kech, is considered to belong. to the latter, the actual 

between it and Panjgur being « spot about 18 miles north-east of 
the fort of Chib, In the Boleda valley.* 

The sorthern fimite of Kech, and also of Maknin, are formed by the watershed 
which divides the waters flowing tute the Mashkel and Hakshan rivers frot thoae 
of the Sarkis river, and the Nahing and Dasht rivers as well, Panigur being 
considered by the inhabitants as belonging to “ Khorasan.” 

Pdmpur in not considered as belonging to or included in the country known aa 
Makurin. Makuria is « collection of districts, of which the beat known are Mand, 
Sarbas, Rasrkand, Ibu, and Kir-Bir, and others as woll, It is probably owing to 
thin thet it is written sometimes in the plural—* Makrandt,” the 
Persian books. The names of the subdiviaions just mentioned do not represent 
towns; each of these districts may contain several villages, and none of these may 
necessarily bear the name of the district, 

Koch also is composed of many subdivisions, Kech, Tump, Boleda, and 
Lower Kolwah being the best known, In the Kech subdivision there are fire or 
six villages, none of which are known as Kech; the chief of these villages ie 
Turbat, 

Panjgur is ssid to extend from the hills known ax Bandi-Panjgur,t 40 miles 
t tho east of the village of taal, and to include the Pirom district, 40 miles west 
of the same village. Thy ares under permanent cultivation which depends ou 
Karez irrigation contains several villages, of which those worthy of mention are 
Isai, Tasp, Khudabadan, aod Garmin, and not one of the villages i# known aw 
Panjgur. 

Each village in these subdivixions i# practically a distinut self-governing unit, 


* The other forts are those of Bit, Kushé, aud Suto. 
¢ Or Paujgur Koh , 
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ruled by the “Tish eafid)” and the headman, who is called the “Ke-hudé" (« 
corruption of Kad Khada). Under the ordors of the latter are subordinate officials 
called “ghazirs,” whose office ls practically hereditary, and there may be one or 
more ghazirs in each village. The collection of villages situated in the part of 
the Panjgur valloy which is permanently under cultivation haa been called Panjgur 
by the British officials who are connected with the country and with the general 
supervision of its affairs, for the sake of convenience alone, 

Wherever there are irrigation works of a permanent nature the date palm Is 


posély made small, to afford # certain amount of protection from the direct rays 
of the sun, and prevent the mpid evaporation of moisture from the caltivated soll, 
and = provent it becoming rapidly dry, and becoming hani and crusted. The 
fields are carefully tended, as if they were gardens. The rice, jowari, aud other 
crops, such as tobacco, etc., ure grown in nurseries, and when the young plants 
are an jach or two in height they are planted out in the fields, which have been 
carefully prepared to receive them. A group of date palms is called kallag, and 
tho tabitutions, if any exist, are known variously as shahr, biadr, aod res. ‘The 
word “ kalut" ta also, of course, largely used. 

The soll, which is a light clay, is very fruitful. On irrigated lands it fa a 
common oceurrence to obtain three ot four harvesta from one sowing of jowari; 
and even in ground dependent on the rainfall for irrigation, threo crops have bent: 
obtained from o «ingle sowing of jowari. 

The letters p and f are frequently interchanged, as well in the colloquial 
as in the written langusge of Kech. ‘Thus the well-known name Pir Baksh 
becomes corruptel very commonly into Fir Haksh The name Pdhra into 
Phra; Panjyur is aleo torned into Manjyer ; and fakir into pakir, The word 
dp (* water”) is usually pronounced af, 

At tho risk of appearing presumptaous, I venture to agree with the identifica- 
tion, by General Haig, of Pahra, near Rampar (that is, the modern Persian fort of 
Nasrich)}* ‘The “ Masakand of Istakhri" (lam quoting General Haig) is probably 
Naskand, « wall-known locality in Maknin (properly Makur&n) to the south-east of 
Bampur. The city of the Khwarij I should ‘be inclined (with all deference, be it 
said) to place south of the watershed of the Sarhdz stream. Rask may well have 
oon a district or subdivision, mich as have been just decribed, in which case the 
“village of Yabyab-bin Amr" would have, in all probability, been the principal 
Village, the residence of the chief, or the more infinential man of the district 
of Tiaak. 

To talk of ruined cities in thia part of the world is apt to prove misleading. 
Ancient sites in Kech Makurin are recognizable by the moands of white clay 
covered with fmgmeuts of pottery which ore found in all parte of Raluchistan, and 
known as“ damb,” ‘Thess mounds are the remains of forts and dwellings. ‘The 
latter are constructed at the present day of either pure clay or of sun-dried bricks 
sot in clay mortar. ‘Trunks or beams of the date palm (being the most ¢ommon 
timber) are set in the walla, especially near angies, to bind the earth or masonry 
together. This aystem of building i» probably that which hes always been employed 
jn the country. A large town or village in Koj (that is, the country known as Kej) 
consiets of w fort (varying, of cours, in size), which is the residence of the chief. 
Adjeining the fort there miay be a dozen or #o of houses bullt In the manner just 
deseribed ; these are the dwellings of the principal inhabitants, and the shops of 
the local merchanta or dealers, who roquire a secure place for the storage of their 


* ‘This usme was obtained in 1889-00 from local information ai Jalk. 
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wares, ‘I'he remainder of the population, however humerous, dwell in hits, either 
thatched with mate and palm branches, or constructed entirely of those materials. 
Seattered amonig the date groves are to be found the huts of » cousidurable number 
of inbabitants whose Jands fir at some distance from the village. Te cannot be 
expected that “ruins” such aa are generally nnilerstood couli! be foand, except 
where the destruction bas been recent, A village such as that just described, if 
lestroyed, would, in the lapse of years, form a mound composed of the débris of the 
more permanent buildings, the clola of earth or unbaked bricks of which would 
dissolve undor the action of the elenenta, 

The only ruins worthy of the name are those of the domed buildings containing 
tombs and which are evidently mausolea, which have been constructed of 
baked bricks and tiles set in clay mortar, These lave been found to exist from 


The hills in the vicinity of such a village as that Just described might be in- 
habited by # numerous and warlike tribe owning allegiance to the chief residing io 
the village, but these would dwell in tenits, and the destruction of their habitations 

ashes, 


The only instance of a carved stone ix that contained in one of the 
in one of the panels of which there is a rude figure of a horseman armed with a bow. 

At Jilwar, in the Kharan hills, I discovered inscriptions in what appesred to 
be Arabic characters ont with a blunt fustrument into the face of a cliff, and I was 
‘nformed that inscriptions exist in another locality in Makurdu, which I have not 
had an opportanity, ao far at least, of examining. It was o matter of dep regret 
that it was not possible to photograph the Jilwar inscriptions, or to devote time to 
copying them or to obtaining rubbings. : 

There are distinct traces of the cecapation of Kech Makurin by the Mozhals,* 
In the translation of the Tabakat-i-Natiri by Major Raverty, treating of the 
subject, the name, given in a mutilated form, on the authority of the Jami-ut- 
tawarikh, of the locality Iu which the Moghal horde passed the summer (in a foot- 
note) could be easily made to read Panj Gur. This name ix still written in 
two distinct syllables, as well aa in one word, 

The Miri fort in the Kech subdivision, which in at present in a ruinous con- 
dition itself, stands on a very oxtensive “damb” or mound, which is evidently 
that of & more extenaive fort or group of habitations than the Miri fort representa, 

There are two localities In Kech (that is, the country known by that same) 
which are _known as Nag, one 25 miles north-west of the fort of Chib, in the 
Boleda valley, and the other about 40 miles to the east of the village of Turbat, 
in the Kech subdivision, At each of these two localities known aa Nag there li 
an abundant supply cf spring water. To the east of the villago of Isai (in the 
Punjgar district), and abvut 80 miles distant from it, ls the fort known as Naghai 
Kalat (the fort of the Négha), Here there is also fine spring of water. 

The names of Kej (or Kech) and Panjgur are place-cames of vory great antiquity, 
Tho latter was the headquarters of the Aidministration, and the quarters of the civil 








* At Dizak, in the “ Peres-Balneh “ country; also svon in mamorsnch as“ Moghul- 
pib™ (the Spring of the Mogluls"), “Moghal Kharing,” end “Turki Ambir," 
frequently wet with in Keck and Panjgur. 
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officer and his establishment were at the small village of Chitkin, where lines had 
aleo been constructed to house the troops stationed in the country, The surround- 
ing villages used to be constantly visited for purposes of administrative work, a» 
well as the surrounding country, and there are certainly more than five tombs in 
Panjgur. 
Gro. P. Tats, 
Survey of India Department, 


Qwette. 





MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1896-1897. 


Fourteenth Ordinary Meeting, June 28, 1897.—Sir Cuswexts Magnian, 
.c.8,, President, in the Chair. 


Exxcrioxs.—Henry de Cowrcy Agnew; Mathew Arthur, D.Ly JP.; Frank 
Bateman; Eduurd Boyle, Barrister-at-Law; Caplain Murray Coukesly (late 
2nd Regiment); William Montgomery Crook, B.A. ; William Fraser Hume, 
D.Se.; M, H. Spencer Josephs ; Claude G. Montefiore, MLA. ; Thomas Dizon Rast ; 
W. Gordon Sprigg ; Edgar Salie-Schwute ; Alexander Fucktr Wardrop (Custoine 
and Hartour. Officer) ; At. I. Wessels, 


The Paper read was :— 
“Tecent Journoye in Persia.” Hy Captain Moloseorth Syken, 





GEOGRAPHICAL LITERATURE OF THE MONTH. 
Additions to the Library. 
By HUGH ROBERT MILL, D.So., Librarian, BGS. 


following abbreviations of nouns and the adjectives derived from them are 
employed to indicate tho source of articles from other publications. Geographical 
named are in ouch case written in full:— 


A. = Academy, Academie, Akademie. Mag. = Magazine, 
Am, = Annales, Annalen. PB. = Proceedings. 
B, = Bulletin, Bollsttine, Boletim, aaheg? ea 
Com. = Commerce, Rev. = w, Reruo, Revista. 
©. Ra. = Comptes Rendus 8. = Soolaty, Société, Solakad, 
usar weg bis apg ni 
= . = 
Sateen | Vie Verte 
L = Institute, Institution, Vorh. = Verhandlungen, 
J. = Journal. W. = Wissenschaft, and compounds. 
ML = Mitteilungen. Z. = Zeitechrift. 


On account of the ambiguity. of the words eetare, quarto, ote, the size of Looks In 
the list below is denoted by the length and breadth of the cover lu inches to the 
neurost balG-inch, ‘The size of the Journal ty 10 x 6} 


EUROPE, 
oe Pinegiate Vou Dr Wilheln: Sehij Forsch ini 
, Von Dr e wrniug —Vorechupyen sur deutecheu 
Landes ond Volkskunde .. . heransgegolen you Dr. A. Rirohhoft Zalnter 
Berd. Heft 3. Stuttgart: J. Engelhoru, 1897. Size 64 x 64, py. | 104). Tine 
A este on this paper was given In the Inno mumber of the Jouran!, vol, bey fe. 
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Belgium—The Scheldt. Mowpement G. 14.(1897); 178-170, 197-198, 210-217. Batot, 


Le cours de I'Kxcant & travers les ogiques, d'aprés une rommunication faite 
par M. A. Rutot b la Societd bolge de Geol With Mapa 


C. Bd, 224 (1897) ; 1170-1178. Martel 
Sar | ie soatermine et lex chouruna da Dévoluy (Hiutes-A} Note 
yy ti y = 


sa recat Am. @. 6 (1807) z 23-44, 108-122 Barrels. 
divisions péographiques do la Bretagne, Par M. Charles Barmiu. With . 
A regional study, concluding section of which is devoted to the ellects wefan 
people of the natural conditions of the distriot, In considering the history of Brittany, 
the author allows himself to forecast the fature of the dountry as foreshadowed by the 
principles of googmphy. ‘ 
°. Ann. G. 6 (1897): 230-238. 
La falaine de Champagno ot le vignoblo champenoia Par M. E. Chantrist. 
& CO Rd. 124 (1807) > 1001-1043, Dorégne. 
Sar lo mode de formation des dunce primaires de Gascogne. Note de ME 


TFrance—Soine. Lemoine and Babinet. 


Résume des Obearvations rp os lo Service Hydrométrique du Basaly du 
ba Seine pendant 'Annde, 1895, Pur M. Babinet. Versailles, 1806. Size 10} x 7, 
Pp. 
» ALG. Gea. Horbvarg 13 (1897): 131-140. Gottsche. 
Dic tiefsten Glacialablagernn der Gegend von Hambary. Vorlintlige Mitthel- 
lung ven Dr. 0, Gottachs. With Map. — 
The maximum depth at which glacial clays haye leew found b fa th 
hupheed at iaeciaen 1s Goresneies elie the surface, The ire ss tlie 
e of Selbeswig-Holstein, togethor with the distribution of allarial and 
diluvial formations, 
Greeco—Athens, J.B. British Architects (3) 4 (1897): 345-258, Penrose. 
The Parthenon, and the Earthquake of 1894, By F. C. Penrose, vce With 


Tho paper gives tnvidentally a history of the Parthenon. 
Greeee—Ionian Islands. Cowmos (2) 12 (1806): 97-108, Stefani, 

Conni geologict aull’ Isola di Leneade, Per Carlo de Stefani, With Maps 

A idescription of the y of the island known as Santo Mauro, or Lenoada, 
im the Ionian group, with effea vo orogruphical and geological maps in colours. 
Teeland, Thoroddsen. 


ate Aen ete fone e Af Pra Hehe) 
Thoroddeen. (Surtryk af * dasicrift," late— Hofte, 
Copenhayen Size 12 x 94, pp. Map. Preecated ty the Author. 
Moditerranean—Crote. Ann, @, 8 (1897) = 255-257, Artaillon. 
Fee Meat Sctiens at dos wrmsaiennte date Tle Crit Par M, E. Andsillon. 
The shows the in which thore iy an Important Mussnlman element in 
the and those in which the proportion exceeds oun-balf. The name of eal 


c 

Name or village ts followed by a number giving the porcontage of Musmulinans in the 
bop 

Norway. Us Chapman. 
Wild Norway : with chapters on Spitsbergen, Denmark, eto, By A Chapman. 
London: E Arnohd. } > al pag gear Syere yg - Tustrations, Price 16s, 
Cho, ob various of Norway, some of thom rarely visited by the tourist, an 
Denmark, and on Spi the Inst exntaining « contribution by Me. Arnold Pike 
on “A Winter in the Elghtieth ” ‘The key-note of the work ls eport, but this 
tivolvee much reference to natural 5 
Norway —Fauze. Sars. 


Fauna Norroxim. Vol 1 ey of the Norw Species at Paes 
kaowa belonging to tin Sub-ordere Phylloearida and Phyllopede By G.(), Sara. 
No. I —Avnavsr, 1897,] @ 


= CSCC 


_ 
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Sey orig Pinay 3 A excl apne y RS niing Co, 1896, Bixe 14x 10, pp. vt. 
pry ree Plates, [Iu Norwegian att Eneliah.) ‘Presoated by the Bogat University 


of XN 
5 Moba_ 


sri —aowaaeegy 
Jahrbuch des achon Inatituts fiir ae (pp. x. and 110); 
re ita i08 (p enact TiO} Lon ron Pde, HL Mohn, 

% 10, Preeented Ug the Norwegian Metoorologioat 
eae 


Norway—Fiora. Norman. 
Norges Arktiske Flora, I, § rT Pee lete. Del J. M. Norman. 
Kristinnis ; Opoar Andersons sykkerl 1. Size 10 x 6}, pp. 760, Mop. 

by the Royal University of Norway, 

On the arctic flora of Norway, The map is merely « topographical outline, 
Poland, r Argtowski. 
Henryk Argtowski. Muteryaty do Bibliografii - bh Polakich. Zeataw- 
henie real 14. tu tomow Pamigtaike Pisyogralemegs | S8L-1896. Brauksella, 1897. 

Sito 10 X Th, pp 1h Presented by the 
Dr, Arglowek! here gives an Index arranged secorling to the authors’ names of the 
iW salicmes ot Tee palieations of the Polls’ Physioesnphicnd Memoirs, ‘The titles are 
given in Polish, with » French translation, 
Mountains, 6.7. 3 (1597): 278-281. 
Die Picos de Europe and deekantahrische Gebirge. Vou Albrecht Penck 
A contribation to the morphology of the Iberian peninaule. 

Spain—Galicin. Blackwood's May. 162 (1897): 109-119, Lynok. 
As Unooted Corner of Spain. By Hanah Lench, 

A grocefally written rocord of travel fn the provinces of Galicia and alotig tho orth 
const of Spain, 

eecien Barak Schoener. 
Schwodens Hagfji fon J. G, ceeremeancues aup Nr. 
ii3 und 476 som 1. eed 1 15. emint yp hy ihe 1887 dsr" Ou Oestere. Alpon-Zeitung.”) Wien, 
Sire 1) x 8 pp. 12 

Switzer u Enilway. Guyer-Zaller, 
The Proposed seneiias ert ri to Frock: altiteilo of 18,070 feet. Considored 
from adhere 9y ee : He oy. bo Priuted by ¥ 
Sobnithess, lates aeeompen wey. 
Preeenled hy the Jangfran Bie at ame 

Pull plans are given for the ttiost remar tnountain railway ever projected, and 


thr Jet cousidors th bili ot the os all 
SS ay ology al pepe tals 


Switserland—Jungiran. Deutehe Renidechow G19 (1897): 241-249, 299-311. Wortits. 
Dio Jungfrwnbahn. Yon J. Woithte With Map awd Hiustrations. 
An account of the projected railway up the Jungfrau, 
a oncaeid 
Morphometric des Gonfersees, Yon Dr. Wilhelm Halbfuse Size y 
(28). Plate. Prewented by the Author, Biche 
A discussion hoved un the map of the official Swiss bathymetrical map of the tale, 
Switzeriand—Map. Prih. 
rhe ree hen pthge ly 9 Von Dr, J. ¥riih in Ziirich. ratabdra 
Sch weiserisohen ben Zeitschrift. VIL. i a sur, Hott i 
preetget Sie ore PR BA Presented by the Aethor, 
© educational utility of the proposed relicf-ap of Swi 
for height t and horizoutal distance) of 1: 140, i, The thor jeinte begin 
pete of the reliof on thiy soulo, aud suggests the production of « larger-scale 
itera a 
Switeerinnd ~Saas Sy thas © Balch. 
Asconte newr Seas, By Edwin Swift Balch. tinted ff; A 
vill No 2 (Boston, 1896.) Bive 10° ©, pp. [8]. Plates Preanbel’by dhe aiken 
Switzerland — Saas Valley. Coolidge. 
Quelquet uous de Tews duns ta vallée de Sadia (Separat-Abdreck ans dom 
* Anzelger flr Schweiz. Geschichte," Nz. 6, 1896 ake ; 
Coolidge. Sime 10x 7, pp. TZ Presented hy the 3 cibies Pa ee 


> 
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Turkey. @.Z. 3 (1897): 249-256. Vambéry, 
Bat Yeahs disanes be cota ofthe pple Baropenn Tukey 

ond incidentally the position of Tarkey with regent ages Ronen 

United Kingdom—England, J, Manchester GS. 12, 1896 (1897): 157-167. Wells. 
The Conala and Navigable Bivers of Euglant. By Lionel K. Wells. 

United Kingdom—Engiand—Herefordshire, Bevan, Davies, and Haverticld. 
An 1 Survey of Herefordahire: By the Rev. J. O. Bevan, w.4.; 


James Davies; and F. Haverfleld, x4. Westminster: Printed by Nichols & Sons, 
1800, Size 12% 10, pp.16: Map. 


The uest antiquities of Herefordshire have beon catalogued, and their 
positions iby appropriate sigus on « map on the scale of 4 miloa to } inol. 
United Xingdom—England—Lancashire. 


Harrison. 
Au Archwologicnl Survey of Lancashire, By William Harrison. Westminster: 
Printed by Nichola & Sons, 1896. Size 12 x 10, pp. 26, Map, 


this survey, anil in the map, 
extoude besond the bonlers of Lancashire, and, inolading the greater rant of the Lok 
Diatrict and somo of Western Yorkahire, affords au excellent opportunity for 

Barter e i pad showing the tuutun! relations of aucient sites in the north-west of 


United Kingdom—England—Lancashire. Belton. 
J. Manchester G8. 12, 1895 C1897): 188-197. 


The sta gion Geography of North-East Lancashire. By Herbert Bolton, With 
Map an Tiludratieas - 


A good piece of looal goography. 

United —England—Soathport. Bixendell. 
Borouzh uf Southport, Meteorological Department Tha Fern Observatory, 
Noushnees. vse ge Results of Observations, for thy your By Joseph 
Baxendell, Southport, 1897. Sta 10 x 7h, pp, 30, 

United Kingdom—Seotiand. Blaikie, 
Ithnerury of Prince Charies Edwand Stun from his landing in Seotlaed, July, 
1745, to his bye grater, rat 174g Gompilad from The Lyon in Macruheg. 

ted and from other contemporary soarou by Waltor 
Blaikie, With « M. Edinbargh: Printol. . . by T. A, Constable fat 

Scottish Histury Soninty, 1897. 9x 6, pp. xvi-end 196. Iiustrations.  Pre- 

weatod by the Author, 


This singularly jntercating work will receite » special notice. 


ASIA. 
McMahon. 
‘The Southern Borderlands of Afghanistan, By Cuptdin A, H) McMahon. Yrom 
peed pc Journal for April, 1887, Site nye Oh) pp 24. Map and iin. 


‘Ceylon. SEG, Ges. Mawabsieg 13 (1897) + 70-01. Geiger. 
Ceylon und seine Kowobner, Von Prof. De, Wilhelw Gelyer. 

A general acount of u visit to Ceylon in 1805-90, undertaken on behalf of the 
Bavarian Academy of Scienocs in order purse Hugulatio aud historical etidies 
‘China—Lighthonses, ete, 

Chiva. Imperial Maritiue Customs, I11—Misceflancous series: No. 6, Liat of 
te Chinese Lighthonsrs, Light-Vessela, Buoys, and Beacons for 1897, (Corrected 
to December 1. 1890) Twonty-lifth Issue Shangliai: Statistleat Department af 
the Luepec General of Custoau, 1897. Size 11 x 9 pp. 62 Charts, 

The position of all the Chinese coast and river Tights be showa in tree charts. 
Dutch East Indies. Van der Chije. 
Nederlandseh-Indivoh Piakantberk, 1002-1811, Door J. A. Van der Chijs.. Vijf 

tionde Deel, 1808-1800, Batavin, 1690. Sime 8} x Ag, pp. 1G 
India. JS. Apts 45 (1897) > 01-371, Bisek 
The Railway to India, By CED, Black. With Map. 
The proposed railway route to Iodis tv fram Alexandria to the heal of the Gulf of 


q2 


























228 GEOGRAPHICAL LITERATURE OF THE MONTH. 


Akin tenes setae 2) eraern Aves t» the E and Bosra, the eastern 
a Pacis wirebond Sepa 


Trade of Assum forthe Quarter ending September 80, 
SL Size 135 x 8}, pp. 42. 
Rev. 63 (1897): 86-104. Parker. 
Tid Toctoee Oninaed Fegan wad Use Kakoen Ueibee, By E, H. Parkur. 
Sais nut noice tiecs Whence ka 1608 thnongh te boctiioes ot toe Reigem 


India —Kulu. Globus 71 (1897); 1-8, 25-29. 
- Reise nach Kuin im Himalaya. Von Prof. Gustay Oppert. With Miustrations. 
India—Bainfall. Nature 66 (1897): 110-115. 
Periodic Variations of Rainfall in India. By J. B. 
An olaborate study of tho variations of Indian sie phies aol not to by 
sesovlated with similar variations of the same or oppasite phase Sa Other path oF the 


| Malay Archipelago—Colebes, Rer, Maritime 133 (1897): 5-17, — 
Renseignements recucillis k Maonesar par lo “ Duguay-Trouin.” 
yond = Lia! ahs Whitty. 
ee See Further Rerelat concerning the Discovery 
dita * at ‘Jeenaien (King Solomon's Rampart) By By the Rev, Jahn 
J Y, £1.p,, ete. London: Simpkin & Oo., 189 ize 8) x 5}. pp. 50. 
: Ney, * Presented by the Author. 

Rev. Scivntifigne (4) 7 (1897)- 518-528. Sabachnikoff and Levat. 

| Le mintioes, Par T, Sabachnikoff et B.D. Lerat. 


Biase ceobah ot te perez vam anms. Binh yt eget rote opi trams 


ie the eoonomic conditions of 
Russian gold-min 
7 ‘Tibet —Banpo. Gobue TA (1897); 384-339. 
oe 7 von der Quelle bis Sadiya. Von G. Th. Reichwlt, 
gal Wostern am. sg | Olive Seca Londou: Macmillan & oy 


. Western Asia. 
ye & Pp 3 ud 234 Maps and [lustrotions. Price 8s fd 

‘ie Bihan, in the courme of thirteen mouths, travelled through Asia-Minor, 

Angora, Sivas, Exsinjan, Erzerum, Bayexid, anil then entered Porsia, through 

made a nomber of routos some loading him into regions very rarcly visited. 

ples mile «raph vivit to Mesopotamian, hs eh anen DEM his alreaily extensive travile 


Mah 


Ey 


by » run to Samarkand } om the Trane-Cespian .~a jou to Kasliger, and 
a crvesiag. arte Tau Sian to he Soran valley lino. by ch le returned to 
Europe. The narrative ie lively concies, ustrative plotogra well 
selected, and the maps show the numerous routes clearly, . he 
AFRICA. 
Africa — People Conmos (2) 12 (1895-06): 82-89, 145-153. Lenn 
Sui ccaldetti popoli nani” deli Africa, pol dott, Oscarre Lens. 
On tho dwart-pooples of Africa. 
Africa. Peters, 


Letture dolivered by Dr, Carl Poters on tho Futare of Africa, at the Scolaty dif 
Arts, ou March 5, 1897, London, 1887, Size 9 x 6, pp, 10 
Algerian Sshara. Aun. G. 6 (1807): 147-168. Hess. 
L’Extrime-Sad algérien et la Tongt, Par M, Jean Hews. With Map and Thoto~ 


British East Africa—Ugands. Vandeleur_ 
Two Years Travel in UV; Unyoro, and on the Upper Nile. By ©. PF. &. 


Vandaleur, p4o, From foul Journal for A: 1897. 19 
pp. 2. With Map oot Tlastrations = pears 


East Africa—Somaliland 8.5.17, Romdad 17 (1898): 5-30, @hica-Cominesel_ 
© eilatorie prin tam Sonmalilor, Conferinta ... de Dim, Ghica-Comanesei, 
With Map wad Ilustrations, 

East Afries—Vietaria Nyanga. Potorarimas M. 43 (1897): 77-20. Brard. 
Der Victorio-Nyansa. Von Pater Brard. With Mup. 

Ou the soathorn part of the Victoria Nyaoza. 


Zamern Africa Export 19 (1897); 131-134, 145-145, Reinisch. 
Kin Blick auf Aczypten unl Abussinien, Vou Leo Reinieh. 

German East Afries. Koloniales Jahrb. 10 (£897): 1-17. Bernhard. 
Uober Kisenbalinprojekte in Doutach-Ost-Afriia. Von L. Bernhard. 

German East Africa. Kolonlales Jahrb. 10 (1897): 48-62. Maerocker. 
Lanilesanfnahme yon Doutech-Ostafrika. Von Muercker, 

German South-West Africs MG. Gey, Hanilurg 13 (1897); 5-H. Bore. 


Wiseenechaftiichn Aufgaben iv Sideestafrike, Vou Dr K. Bove. 
German South-West Africa. M0. Ges Hamburg 13(1807): 141-142. Hartmann. 


Remerkangen mur Vorliiutigen Karty dee Koncwwionsoblotes dos Sontl- Wont 
Afrion One L Liat. Von Promine-lieutenant & Ie auite De ph Hartmaun. With 


“p 
The map is on the seale of 1: 540,000. 
Ttallan East Africa—Erythrea Dele 


Jonquidre. 
© De la Jemaebes, Lee Itatiens wo Rryth nde. ae ans do Politique coloniale. 
Paris: oo tlee-Laveuxotle [wot daind, 18977) Site # x 6 pp. S42 Maya. 


The pene placed giver to dates theeughout this work reduces its voloe aso 
honk of rifermice, Tt gives & continuone history of [etilfan gerd $e in East Afrion, 
antl details of the rocont dissstrons war. There aro numerous sketoh-maps 


Portuguese West Africa. Monerment G14 (1807): 170-178. _ 


Le Chemin dy For q'Armbaka. Wik Map. 
On the railway from Loamla to Ambaka, and ite projected extension, 


South Africa. Sshnlz aud Hammar. 
The Now Africa, A Journey up a Chobe ant dows the Argantnnng: Rivera, eas 
reoonl of ye Avutel Schule, p., ad 


fenivration i ga 
=the Ath drawn Mip Sat ate Nona ek the Ontoiey: aa Sennty 
Tiletrations form Original Drawings liy tho Authors, 
w. a ise Oi pp ail ad o08 Pelee Bs, Prenented hy the 


South Africn—Zambesi. ve, Saientifiywn (4) T (ISAT) = 561-568, Fos, 
Un voyage sar les bords du Zambbes, apres ME. Fon With Testrations, 
Tunis. Ana. @. 6(1897); 239-254. Blanchot. 


Le Diebet Dommer, Par MP. Blanchet With Map, 


‘The author mownecdtates the old Arab name, Jebel Demmar, for the whole mountain 
brn ti Sonthera Touis, at preset kuown moder difforent names im ite differont 
natu, t vuloge 


Woat Africa, Ann. G8 (1397): 193-148. Toutes, 
Pritcipoux résultats géoyrmphiques de ta mission Toutée, With Map, 
West Africa Harford-Battarsty~ 


ne and Yoruba Notes A Resort of Work in Wortess he gece Afrion. 


Land il alited oy ©. Ff. Harford. Porn ae Marshall Hroa, 
1806 aod T8900. Size 10 x 7 (val, 1) iv and ny: gore iL) ix, and 94, 
Mapa  Pevesuted by the Bul he = z 


RTH AMERICA. 

Ouuais. is Dawson, Tyrrell, Low. 
Reornt Explorations in Cauaila, 1803-03, 1. roductory Sketch. By G. M. 
Daweon, 0.3.2... The Rarrot Laeti of Gameta. Big! hentai evar 
vie. 3. "The Labrador Ares, By AP. Low, mase.. ote from the 
laws Nuterdle tol 2.80 1 Ottawa, Murch, 1897. Sine 0 x M pp. {18}. 


e% 
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Brent Rah esc hoc Seog fe Bat ne Bt 
Robert Bell. With Maps. Prevented by the Author. ; 


Canada—Oall of St Lawrence, Ann, Hylrograpiie 25 (1897); LIG-122. Schott. — 
secitite Beitrige zar Bydrographio dee St. Lorens-Fiolfes Noeh det Kanadisehon 
Boriehlen you Dr, Gerhard Schott, With Plate. 

Gioolegical Survey of Canada, G M. Dw Director. Part S$. Aunnal 
-M, Dawson, c.30.0., eto, , 

Heport, vol siil, ection of Mineral Statietice bad Mines, Annual Report for 

1 Elfrio Drew Ingsll. Ottaws, 1897. Sixe 10 x 7, pp. 104 


Expedit’ 442, By George Parker Winship. Ex fi 

The Coronado fon, 1540-1342, or tract from 

the Fourteenth Annual Report of the Bava of Ethnology, Woshingtoo, RG. 
oa at x SPP. S27-O38,  Iwtrations and Facermile Mapn Prevented dy the 


This will be apecially noticed. 


United States, __ 
Hisnual Hepert of the Chief of Engineers, Uuited States + to the Seorstary of 
War, for tho year 18, Six Purta. Washington, 1896. ize 9} x 6, pr 4198, 
Mups and Diegrams, Presentet by the Engineer Department, US Army. 

This voluminous Mg gree particulars of the publio works carried ont on the 

Bavigable rivets of the United Brates in 1206 

United Stutes—Alaska. Schott, 


Standard Goodetic Positions in South-Eastern Alasko, depeadiag on avtronemie 
observations male during 1892-93-34. Reports of Derembwr 27, 189%: March 2s 
aod August 7, 1804. By © A. Schott— Report of tho Soperintendent of the T.8. 
Coast wad Geodetic Surrey... 1894. Partil. Pp, 7)-a5. Washington, 1845, 
Sise 12 x 2 

Alaska. 


Vaited States— Sehott. 
Distribution of the magnetic declination in Aluka and adj t waters for the 
rel et een ar by O. A. Sohott—Report of the Superintendent of the US, 

and tic Survey... LSM Part i Pp, 87-100, Washington, 1295, 


tes—Marsachusetts, 
Peperenve petites in the State of Massachnretts, 1892-1800 (second enlursed 
and odition)—Re of the Su tendent of the 0.8, Coast and Geodetic 
Survey , . . 1804 Parti. Pp. 34)-€15, Washington, 1395. Size 12 x 9. Charts. 


CENTRAL AND SOUTH AMEEICA. 

Bolivin—Rto Beni Heath and Baltivian 
Ministerio de Iostevecion Pablita y Fomento. La explurnclin del Rio Beni 
Revista historia, al Dr. Edwin RK. Meath, Tradochls y avotadla por Manvel 
V. Dailivinn, La Pax, 1800 Sine 8) % 4, pp iii, 89, and xs. 

Britich Honduras. —= 
rene Houilume; Addresses ef Weleeme to Sir A. Mojones, 1808] Size 

Sh x Bh, pp, TR 





Sapper. 
Das Ninilicho Mittel-Ameziks nebet einem Ariftag nach dem Hochland you 
q Aniline Releen md Siilien aus don Jatiren 1885-1805. Von Die. Curd Sapper, 
| Bronnachweig: F. Viewer und Solin, 1807. Size 9) X 6, pp ail aml ase, Wik 
Portrait, Mops, aul Plane Price Be. 
This hook brings ther the important Information whith Dr. Carl. Sapper 
hoet: scoumnlating fa Copteal Atrio dnring the last seven yours It deahe ett on 
the conditions of geography, and is IMuatrated by o eesies’ of very umfal general 


phyaloal mapa 
Zcuador—Rie Napo. Dolby-Tyler and Gigtioli, 
Gl ultin gtornd dell’ Bek defia Potin ( Ameriva meridionale). Di sleun! ateuments 
Hithet tuttora in nso pres certe tribu dul Hie Nape. Note ii Carlo H. Dolbe- 
se eta Bn ne ra 
. 84, pp 
iam FE Oightlt ’ Ob. py crented bo Prof. can, 
Oh stone toplements in nse on the Rio Napa 
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WEST INDIES. 

West Indies. Newton. 
Glitw: of Life in Bormuds and the Tropies. Margaret Newtou. London: 
Diet. te # Ca. [1807.} Sine 8x She oe ail wah 290 Iitwstrations. 

Fvice te, by the Publishers. 


The authoross gives a. pleasant seconnt of an holiday spent In uketehime 
jo Bermuda and the West Indies, mest of the of which, lying on the mall-ronte, 
wore visited, A selection of clevor peo-and-ink akotohes iIlustrates the hook. 

West Indies —Virgin Islands. G.Z. 3 (1897); 121-157. Deckert. 
Poli phische Betrachtungen fiber Westindien. Von Dr. Emil Deckert. 
1V, Die Jungfornisedy. 

AUSTRALASIA AND OCEANIC ISLANDS. 

Australia. J. Manchester GS. 12 (1898) (1897): 109-127. Harper. 

The Growth and Progress of the Australian Colonies, By W. Harper. With Muy. 


Australia—Alps. IRGS, Australasia 8 (1896): 75-96. Helms. 
Tho Australian Alps, or Snowy Mountains. By Richard Helms 
Now South Wales—Historical. 


Tho Brabourne Papers. (Rela to the Settlement an! Early His of the 
from Lod Brabrurne by Sit Gaal fumovi, Aseat-Gencat) A 


Colony ; 

containing a Summary of the Contents of these tm t 
Pani ofa pamphtet publ 1886 by Charles Potter, overenieal Pitter 
Sydney, Sine 14 x 6, pp. 48. ; 

The “ Brabourne " are mally the letters od by Sir Joseph Banks, 
which were addressed to him by correspondents, mainly in the meently founded colon: 
of New South Wales, on tho early history of which they throw much now light. Tp 
pamphlet is & summary and sabia ef kontenta af the whole collection, which will 
ultimately he published in ite entirety, 

Queensland—Anthille. PHS, Queensland 12 (1807); (4-100. Jack. 
Note on the *Meridfonal Anthille" of the Cape York Peninsula. By BR. L-dack. 

A nofo deseribing the romarkable nothille of northern Queensland, built by ter- 
tnites, and possessit the aurlotes charaotaristio of belng due north and month. 
The reeech fir this ty stated by My. Jack to be that ist position they secure the 
Maxionnm of dowiceation. 

Queevsinnd—Meteorology. J. Manchester G.8, 12, 1896 (1807): 128-138, Wragge. 

Meteorology of Queensland. By Clement L, Wmgge 
Solomon Islands—New Georgia. J, Anthrop. I. 26 (187): 857-412. 

Ethoographical Notes In New Georgia, Solomon Ivlands, By Livut. Boyle 'f. 

Bomerite. Whd Teatrations, “J 


Vie Stirling. 
The 1 Society of Australasia, Session, 1800  Inangural Adiiress by the 
President, Stirling, September 25, 1896, Size 8) x 54, pp. 16, 

A summary of the goology of Victoria, with special peferenes to the minerals of 
cconotnic value, 


FOLAR REGIONS. 

Antarctic. Arctowski. 
Quel ves ronargnes eur lintdrdt gu'ettrs pour Is Verploration des regione 
eniarctiques, Par H. aki (Extenit du cones tote Socitté Bolzo le 
Geeta Fe Tome X Annes 1606) Size 10 x 6, pp 4 Siresented by the 

* 

Dr. Argtowski of the Belgian Antarctic Expedition suggests that the tertiary 
tocks of the Andes reappear ts Graham fan. wot ton bot to bé w prolongation 
of the Amorioan continental axis. % “2 sg 
Axtaretio. Globus 71 (1807) = 820-325. rae 

Die pencren Reisen sur godgrapkincheu Erfonchuny dee Sidpularresion und 
deuteche Pian. Von M. Tindeman, TL (Scliues) With Hlestrations. 

— ecient Heer Limlemann's exeedlent tAmend of the history of anturtic 
esploret 


= 
4 
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Ascetic. Simon, 

Henry Simon's oceastonal Lutter. SORe aoe ve a wera April, 1897. Man- 
chestar, Size 14 x 8}, pp. 8. Portrait and Tustrations. 

Arctic and Antarctic. JS. Arts 45 (W897): HS-HBG. Trevor-Battyo. 
Arctic and Anturetio. By Aubyn Trovor-Battye: 

Arotic—Nausen's Voyage. Ann. (7. 6 (1897): T1738, 160-180, 
La voyaze de Nansen of Jos Théuries cur lea courante du pole bord dl. Par 0M 
Zimmermann. 

Greenisnd. Peterwerone M 43 (1897) > 86-95, Bartz 
THe danisehe Exspelition tinh erent oh ronland 1801-02 Von N, Harte With Map. 


Deseribes and gives a goological sketoh-nap of Scoresby 
Spitsbergen. Conway. 
The First Croming of Spitsbergen. By Sir W. Martin Conway. Vrom tho 
Grographical Journal for April, 1807 Sipe 10 x 6h, Mapa ond Mlustrations 


MATHEMATICAL GEHOURAPHY. 





Astronomical. 
Tables ne dal in 7 Noutionl Almanac Offion for the calculation of the Oconttations 
of Stare by the Moon generally, together with spocia) taldes adapted for the Royal 
Observatories at Groenwick and the Oape of Good Hopo, Landon: Printed - .. 
by Dating & Son, 1806. Bize 134 x 8}, pp. $8: 


Be rdesy. Knineledge 20 (1807): 145-150. Fowler. 
Mrnsnrement of the Harth. By A Fowler, (Jllwetrated.) 
An aeeount of sowe historical gagearyh gyn Poss hi of the mruument 
at Hammerfest comimemorating the end of the tdangulated meridional are from the 
youth of the Danube, 


Formula and tables of Tuctore for the prcoy edie geodetic positions eres 


fered and enlarge! pie ge of Su peers of the 0S 
~ and Geodetle Survey... 1898. Part ib Pye arya Washingtun, tse 


Photographic Surveying. Aan, 6.6 (1897): 97-102, Deo ts Nov. 
Les mtthodes photegraphiques en topegraphia Par M. Je géndral dle la Noa 
An epitome of the results obtained in Switecrland Bri Reésrniniund, whe decked, 
aftor experiments, that photogrephio methods were te value oly in reducing 
she thun necessary t+ be 9 et in the field, and thet thes sould cate he aargliyete 
cuene where the anmber of duys in the year available for flell-work was very emall. 
Position—Determination. Ane Hylrographie 25 (1897); 122-127- Tetens. 
Laker pe phibcho Ortsbectimunung et Lande ohne astronomische Tnetramenta, 
om tens, 
OX statenont of of Dr. Paul Herzor’s method of observiag for position withoat 
lestroments 


PHYSICAL AND BIOLOGICAL GEOGRAFHY. 


Ais and Lif. Russell. 
Smithsonian Misrellunceus Collections. 1072 Hodgkins Fond, The Atmosphure 
in rutation t0 Human Life and Health By Francia Albert Rollo Rassell. 
Waahington ; The Sitheonian Inetitution, 1806, Size 10 x 6, pp, 148, 

Ait and Life. Varigny. 
Smithoonlas Leia y2ey Collections, LOTL Hodgkins Fund. Air and Life. 
By Henry de Varigny, 12, 0te Washington, 1800. Size 10 x 64, pp. 79. 

Dr. Varigny’s eeeay wae awarded the third i of £250 im the competition for 


recently held in Washington, It deals com 
vs ane arihe nlbccopbace, snd vith the relatiene of os to = 
Air in Towns, Cohan. 


Rieltheonian Miveollapeons Collections. 1073. Hod Puna. AL 

Touua By De. J.B. Coben. Washington, 626, Bice 10 Gh ie Pe 
Sounds. loins 71 (1897) = 333-354. 

Scorvthieesen, Waseerschiinee, Nvbelriilpyo, Luftpuife, Von Dr. R. Sieger. 
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Geodesy. Hirsch. 
Renidus des Stances de ta Commission Pormanento de }’Assoelution 
sete anes ote gaa see te ae 
ad peri yes apart année, Bertin : 
Reimer, 1897. Ble fy x8 yy 38 
Amongst the sie ot Tale oat toe 4 iceps ta thle Yen these dealing 
with the triangulation of and cy ee 
yi i Preston, 
determination of force of e531 Md, from 
si ations at W saa Dalthere: E D. Preston. — 


obsery 
Report of the tendent of the iS. Conit: and. Gedaiss Berry . 1894, 
Partil. Pp, 57- Washington, 1805. Size 12 x 9. 
Measure. 


lodge. eens 
See rn en, ter, E. Duoiaux. 
Wi ian Inetitu 1896, Size 1 
Srey sop oye Smithsonian tion, 3h x 0, pr 48. Pre 


Lee Hinites du Climat 
etional’ dee thectliae fenee ns [ireeee Mp ger gr aps hon ing 
ae Par Jusquse Gabelen, Bou Bordeaux : Feret et Pils, 1896. Size 10 x 6}, 


and ee bots dafiition of “temperate” climate includes on his map Spitebergen 


Meteorology, 
Smithsonian Miscellaneous pert aie 1077. 
and Work of au Observatory, By Ale Aesaner State mae 
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4 AN EXPEDITION TO THE SOURCE OF THE NIGER.” 

By Colonel J. K. TROTTER, R.A. 


— ‘8 bonndary commission, equipped with every requisite for 
‘making # high-class survey, very important results in tho way of 
elncidating the geography and topography of the country visited are 
naturally expected. And yet, with regard to the collection of genoral 
Ynformation on these subjects, a boundary commission has many 
difficulties to contend with. It is closely tied to one particular line 
of country, and cannot deviate from it to examine places of special 
interest which may lie near the route; and the work of oe 
takes up so much of the timo available that it is impossible for those 

engaged ip it to give their attention to other matters. Such at least 
wus thy exporienco, and on my return from West Africa, I could not 





Lut contrast with regret the smallness of the results we had obtained - 






openings which had been offered to us for adding toour” 
f the country in every branch of science. 

in comrlsion ora: say bo hop; the’ Beal sep to 
aa of negotiations which have been going on for many years past. 
The task assigned to it was to mark out on the ground the boundary, 
according to the agreement signed at Paris on January 21, 1895, 
between France and land, which extends from Kiragha on the 
Atlantio coast to the 10th parallel of north latitude, along this parallel, 
and up the watershed between the Niger and the waters flowing west- 
wards to the Atlantic, as far as the Niger sources at Tembi Kunda, 
The chief point of interest in connection with this boundary delimita- 
tion was that practically nothing was known about the Niger sources, 
thongh they had been visited on ove or two occasions, and that their 
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position with reference to that part of the Sierra Leone hinterland 
which had been explored in recent years was quite unknown. The 
entire region covered by the boundary from Tembi Kunda to the Great 
Skarcies at Wellia was also unknown to the British anthorities, though 
# part of it had been explored by the French. 

On December 16, 1895, the joint commission, consisting on the 
British side of myself and Lieut. Tyler, ne, as commissioners, with 
Captain McKay of the Sierra Leono Frontier Police, Dr, Paris of the 
Colonial Service, four men of the Royal Engineers, and 448 natives 
(éscort, clerk, interpreters, servants, hammock-boys, and carriers), 
and on the French side of Captain Passaga and Captain Cayrade, 
commissioners, with one under officer and 102 natives, and four mules, 
left Freetown in the colonial steamer, Countess of Derby, for Moferri, 
on the Port Lokko creek, where we transhipped to boats and rowed to 
Port Lokko. From this place we were to proceed by march to Tembi 
Kunda vid Bomban and Kruto, and to commence at the Niger sources 
the frontier delimitation, which was to end at the Groat Skaroies, near. 
Wellia. A third French commissioner, Captain Millot, was to meet an 
officer delegated by the Governor of Sierra Leone at Kiragba, and to 
delimit the Samu frontier from the Atlantic coast to the little Mola’ 
river. This arrangement, however, broke down, and Captain Millot 
joined the other commissioners at Tembi Kunda, and remained with 
them till March 0. 

OF the French commissioners, the senior, Captain Passaga, ja an 
accomplished topographer, and has served in the topographical départ- 
ment of the French War Office, and on the Algerian 1; 200,000 survey; 
Captain Cayrade isan astronomical observer of high qualifications, Both 
he and Captain Millot have served for some years in the French Sudan, 
and Csptain Millot has been engaged in more than one campaign againet 
the Sofas. ‘(he instromenta used by the French commission wero a 
large theodolite reading to five seconds, and-a powerfnl telescope for 
astronomical work, and for surveying a theodolite compass (howsole 
Bross), The English commission had 9 6-inch theodolite reading to 
ten seconds, 4 7-inch and a 5-inch sextant for astronomical work ; and for 
survey work they had, in addition, » large and some pocket prismatic 
compasses, plane-tablos, a perambulator, and » pedometer, They were 
also supplied with a special camera for taking photographs of tho 
moon and stars for determining longitudes (Captain Hill's method), 
which was worked by Mr, Tyler, who took thé photographs and 
doveloped them. 

Before leaving Freetown we rated our watches, and read our 
anervid at sea-level. I may montion here that the French officers who 
had served in the Sudan told us,as wo marched up country, that we 
should find the movement of the barometer due to atmospheric dis- 
turbanoos to be very small in the interior. Our subsequent experience 
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confirmed this statement; even a tornado hardly caused a movement, 
and when we remained several days in the same place, the barometer 
readings varied very little beyond tho slight daily rise and full. The 
heights obtainvd from barometer readings are, therefore, mach more 
trastworthy than in countries where the barometer has» groater daily 
variation. 

The road from Port Lokko to Bumban being well known, we did 
not sketch it, but we checked the distances with the perambulator, and 
observed the latitude every day, naing frequently both theodolite and 
sextant, and taking meridians of the sun and one or more stars. We 








EXTRANCE TO TOWN OF ROTATA. 


had some little trouble at first with the perambulator. The native hoy 
who had chirge of it could not be persuaded that there was any 
legitimate method of transport except by resting his burden on his 
head, and when out of sight he adopted this method. When cured of 
it, he resorted to the device of reversing the inatrumant occasionally, 
reeling off a mile or #o, and then making it werk backwards for a bit, 
#0 as to defy all attempt to got at the distance covered. Bat we very 
woon overcame these difficulties, and our operator learned to tako a 
pride in his instrumont, and bocame inflated with eonce:t at his own 
intelligence in wheeling it, 

The distance from Port Lokko to Bumban by perambulator is 774 


miles, and it took us seven days to cover it. At Rotata we crossed the 
n2 
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Belia, an affluent of the Mabole, which is fordable in the dry season; 
and near Madina, one march from Bumban, we crossed the Mahbole, 
which is about 90 yards wide, with a swift current and low banks. 
It is not fordable, and it took us some three hours to get our loads 
across in the only two dng-out canoes available, 

As far aa Bumban the country is quite flat, though, after crossing 
the Mabole, the ground becomes a little more diversified, and large 
granite boulders are strewn about. The road is a narrow winding 
track, crossing many streams and swamps, and leading through a region 
everywhere covered with bush. One has constantly the impression 
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that « fow hundred yards further on it will be possible to got a view 
of the surrounding country, bat nowhere is it possible to see anything 
at a greater distanco than o hundred yarde or so, and the road iteelf 
cannot bo seen ahead at anything like this distance, Although tho 
trees are not largo, nor the bush very dense, one marches altogether in 
ignorance of what is on either hand, and the villages cannot be seen 
till they are within a stone's throw. 

As one approaches Bumban, hills are visible on the east, north, and 
sonth, with curiously shaped summits, some dome-like, some conival, 
and somo columnar, formed of masses of granite, Tho town, which is 
the capital of the Biriwa Limba, is large, and lies at the foot of hills 
which shut it iu on the east, north, aud south. It has an elevation 
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above sea-level of 327 feet. The chief is remarkable for the number 
of wives he possesses—a number which is only exceeded by that of his 
tame pigeons, which he feeds daily himself. He is held in great dread 
by his subjects, whom he rules withont the assistance of any executive, 
and even the natives of our establishment had a most extraordinary 
belief in his power of injuring them as long as they were in Limba 
country, 

Kru, or Kruto, as it is more correctly named, the next point of 
importance in our route to Tembi Kunda, lies almost due east of 
Bumban, But the country on the direct line between the two places 
is quite unexplored, and no roads exist, so we were obliged to follow 
the Falaba road till we could find a route to lead us eastward. After 
leaving Bumban, where wo had halted for Christmas Day, we com- 
menced almost immediately to ascend the hills, and were soon in an 
entirely different region, both as regards climate and surroundings, to 
that of the coast, which may be said to end at Bumban. It is a 
hilly country of amall features and constant ascents and descents, The 
road is fairly open, but it is difficult even for single men, owing to 
the steepness of the gradients. It is a strange thing iu this country 
that the roads, which are like a serpont’s track on tho level, even 
when there are no obstacles to avoid, generally go straight up and 
down tho steepest hills, Our first halting-place after leaving Bumban 
brought us to a height of 825 feet above sea-level, and three marches 
further, at Lengekoro, we had reached an altitude of 1500 feet. At 
this place we suoceeded in finding a man who offered to show ms 4 
direct road to Krnto. With this man as our guide we quitted the 
Limba country, and passed throtgh » hitherto unexplored part of 
Kuranko country. The firet march was difficult, and led through 
much swamp. It bronght us to the now, well-built town of Kun- 
dembaia. Hore, and at all places till we reached the Bagwe river, the 
natives were terrified of us. Few of them had seen Europeans before, 
though some we met romembered the late Captain Lendy, and all of 
thom believed ns to be of the nature of Sofas. The chiefs and the 
menkind generally invariably ran away on our approach, and left 
the women and the denrepit to receive us; bat as soon aw they learned 
that our intentions were not hostile, and that we bad trade goods with 
us, they came ont of their hiding-places and were vory friendly. The 
towns in this part of Kuranko country, us throughout the country 
genorally, were entirely destroyed during the Sofa war, and the people 
are only now coming out of their hiding-places, rebuilding their huts 
and reoceupying the land. : 

After leaving Kundembaia we crossed the Seli river, which is abont 
60 yards wide, with a swift current and stony bottom, by a very in- 
genious hammock-bridge made entirely of creepers. Three stout creepers 
act xa roadway and handrails, and are fastened to the tranks of trees 
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on either bank. The roadway creeper is covered with battens of brash- 
wool, and the space between roadway and handrails is enclosed by a 
network of creepers. The bridge is supported by long creepers fastened 
to the tops of trees and to the handrails. It bore four carriers with 
loads at a time, 

Between Longekoro and the Bagwe river the dewfall in the early 
morning was very great. On account of the vapour, it was impossible 
to #66 beyond « few yards till the sun was high, and the bush was so 
saturated that before we had marched five minutes we were as wet as 
if we had been exposed to heavy rain. Throughout the dry season 








HAMMOCK HAIDGR OVER SELI RIVER. 


the dewfall was heavy, but it was only in this particular section of the 
march up that we found it so intense, The country in this region is 
still hilly. From Lengekoro one descends to the valley of the Seli, and 
then rises to the watershed between the Seli and Bagwe, Yerembo, 
the highest point, being 1615 feet above sea-level. From this place the 
roail falls to the Bagwe river, It was in very bad condition when we 
passed ft, and Jed us through much swamp of « most offensive kind, 
We found many traces of wild buffalo in this country. The Bagwe, 
where we crossed jt, is about 70 yards wide, and has a rocky bottom 
and rapid current, It is fordable with difficulty at certain points in 
the dry season. There is & cance-crossing opposite Kilela. ‘This town 
has been recently built by a brother of the chief of Krato, It is about 
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a mile east of the Bagwe, and a milo or two west of the Falaba-Kruto 
road. Ishould mention here that the Bagwe river is called the Sewa 
when it reaches Mendi country. 

We reached Kruto on January 4, 1806. The distance from Bumban 
by the route we followed, as measured by perambulator, is 95} miles, 
which it took us ten days to cover, the roads being bud and the country 
difficult. From Bamban we commenced to sketch the route, using 
prismatic compass, plane-table, and perambulator, and checking each 
day's work by latitudes. Kruto is a large town, with police barracks, 
in a low position, 1160 feet above sea-level. It has recently been moved 
to its present position from the top of the Kintiballia bill, where the 
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chief formerly lived, by order of the governor. The chief is a man of 
considerable importance. He collected all his people and organized « 
datice in our honour, which he led himself, brandishing an elephant’s 
tail, We intended to halt here one day, but the effect of our march 
through the swamps mado iteelf folt, and four ont of the seven Euro- 
peans were down with fever, 0 that wo had to remain two days in the 
place. The French officers told us that as long as we kept marching 
we should be free from fover, but as soon as we halted it would wake 
its appearance; and this was confirmed by our experience, It was 
during the day's halt at Kruto that the malarial poison made itself felt. 

We loft Krato on January 7 for Knrubundo. The country, after 
crossing the Bagwe river, from being hilly, becomes more distinctly 
wountainons; the features are larger and bulder, and their direction 1s 
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easier to define. Hast of Kruto the road skirts » high range, which 
terminates in the Kintiballia hill. On January 9 we reached Kuru- 
bundo, 1710 feet above sea-level, situated in « picturesque and interesting 
position on the upper slope of a steep hill, and surrounded on all sides 
by impenetrable bush. Tho town was guarded by a war fence with 
massive double gates, and the huts were built in the intervals of huge 
gtanite boulders. The chief and people appeared to be much more 
warlike than the Kuranko generally, and they are able to boast that 
their town was the only one which the Sofas failed to take. 

On arrival at Kurubundo, our firet business was to find out some 
route to bring us to Tembi Kunda, No communication existed from 
the British sphere to the Niger sources, and the distance and direction 
of the place wo sought was a matter of the widest conjecture. We 
succeeded in getting the chief to interest himsulf in our journey, and 
he informed us that there was no road to Tembi Kunda, but he set his 
people to work the whole night to cut road through to Porpor, « 
village which we reached the next day. From thence we marched to 
Baria, descending to the valley of the Bafin, which wo passed east of 
Baria, and which is here morely a mountain stream. From this point 
we began a steep ascent, which brought us on Jannary 1% to the 
western watershed of the Niger, from whence, from au elevation of 
3280 feet, we looked down upon the Tembiko valley. We now had reached 
the eastern limit of the British sphere, and, descending to the Tembiko, 
we entered Freuch territory. Our guides here considered that their 
task was ended. They declined to point ont the source of the Tembiko 
to us, assuring ws that it was the seat of tho devil, whom they had no 
auxiety to meet, though they are devil-worshippers. They believe that 
any ove who looks on the Niger source incurs the wrath of the devil, 
and will die within the year, and they regard the water as poisonous. 
Our own exporicnce mther confirmed the native views of the water, but 
we were not ablo to trace any direct connection between its unpleasant 
effect and the devil. In spite of the failure of the guides, we had not 
much difficulty in finding the source. On reaching the valley of the 
stream, we turned along it in a southerly direction, till we had got 
round the head, and then descended the ravine. The difference between 
the ground which forms the river valley itself and the country outside 
the valloy, which includes the Niger basin, is very marked here, as 
always in this West African country. Tho part outside of the actual 
valley is covered with oune brake, 10 feet high, yellow, and burnt up. 
The momont the valley is reached, the bush ia ¢reen, the foliage abun- 
dant, and the trees are covered with creopers and trailers, which make 
formidable obstacles. The slopes of the Tembiko ravine are steep and 
slippery, and, as in most valleys of the district, the bush is so denso 
that san, wir, and light are excluded. It is casy to imagine that 
the immense quantity of decaying vegetation will not, under those 
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circumstances, contribute to the healthiness of the country, We de- 
scented the side of the ravine, socompanied by Captain Cayrade, outting 
our way through bush and creepers, and, reaching the bottom, found » 
tiny stream issning from # moss-covered rock. On the rock were cut 
the initials (“G. B.”) of Captain Brouct, a French officer who had 
visited the place in 1895, and in # small pool was a bottle, with « note 
giving the date of his placing it there. The spot is certainly a pretty 
ont, Unfortunately, we failed to reproduce it. Mr, Tyler took a phote- 
graph, but it failed owing to the want of light. The distance of Tembi 
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Kunda from Kruto, as measured by porambnlator, is 65} miles, which it 
took us seven marches to cover. 

Our camp was fixed on the ground bordering the ravine, and nearly 
due west of the source. The French occupied ground a little south 
of us, We found the height of our camp to be 2800 feet above sea- 
level; the French, who made measurements independently with their 
own aneroid, made the ground near their camp about the samo lovel 
as ours, 2820 feet high. We were disappointed not to find tho elevation 
of the Niger sources to be greater. We had expected, judging from tho 
reporta of countries near this region, to fini ourselves not less than 
5000 or 6000 feet above the sea; but thers can be no doubt that our 
measured altitude was not far from the trath. But, in spite of the 
elevations not being very great, the country about the Niger sources is 
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distinctly mountainous. Viewing it from any of the elevations about 
Tembi Kunda, one sees mountains in every direction. Towards the 
south, at distances of from 4 to 12 miles, are a number of peaks, one of 
which is Mount Daro; on the north the high columnarshsped Kula 
peak (Mount Kolate) is. very conspicuous; whilst in the immediate 
neighbourhood are Mount Konkonante (literally the four heads), the 
Sulu mountains, two conical and yery conspicuous peaks, and Mount 
Kenna. The highest elevation we recorded, which was on the water- 
shed near Tombi Kunda, was $379 feet, and I shonld judge that none 
of the summits exceeded 5000 feet above the sea. As regards the 
distance of the mountains not visited, it is very difficult to speak with 
certainty, but we fixed one peak on the south by triangulation. Dis- 
tances in this country are most deceiving. We frequently found moun- 
tains which we had imagined to be 40 or 50 miles away, to be a quarter 
of this distance, Tho haze in the daytime makes it very difficult to see 
far, and the mist at sunrise is still worse, We found, on many occasions, 
that with all our telescopes and field-glasses we could not pick up a 
flay at a range of 4 or 5 miles, or even less, and trigonometrical points 
could never be fixed at a greater distance than 7 or 8 miles under the 
most favourable circumstances. 

Some difficulty is occasioned to geographers from the confusion of 
names in this region. A guide from the eastern side of the Tembiko 
gives quite a different name to places from that used by the Kuranko, 
and this has been the cause of several mistakes in cartography. 

The mountains of this country are composed of masses of red granite. 
Occasionally their summits and part of their slopes are uncovered, but 
generally they are clothed with the high cane brake, which makes them 
very difficult to ascend, and shuts out the view. To climb these hills, 
forcing one’s way throngh the cane brake, is very slow and laborious 
work, ‘The natives make bush fires yearly, but when we arrived they 
had not begun to burn the bush, and afterwards tho fires so interrupted 
our view that we had to stop them. Occasionally the canoe brake is 
varied by a coarse herbage 3 or 4 feet high, which covers loose rocks, 
and always indicates broken and bad walking. 

The valleys are deeply eroded, and have steep sides, They are 
covered with dense bush. The rubber-vine is found in many parts, 
creeping on the large trees, 

Tombi Kunds is the birthplace of three great rivers, Within a very 
few yards of the Niger source, the Mantile, which runs southwards, 
the course of which has not yet been explored, rises; and about half a 
mile to the west is the source of the Bagwe, which runs through British 
territory. 

The position of our camp, which was about opposite the Niger source, 
we found, from four meridian observations of stars, to lie in 9° & 20" N. 
lat, The French, by circummeridian observations of a star, fixed their 
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camp in #° 4' 55" N. lat., their position being about a quarter of « mile 
south ofours, Their observations for longitude gave as resnlt 10°47’ 0" W, 
Major Grant, who fixed Kruto by lunar distances, and then carried the 
time to Tembi Kunda and back, found the longitude to be 10° 46’ $2"; 
whilst our moridian distance from Kruto, assuming Major Grant’s position 
for that place, gave 10° 46’ 40”. 

As soon as we arrived at Tembi Kunda, we set about arranging for 
a trigonometrical survey of the watershed boundary. The country is 
very unfavourable for this class of work, especially on account of the 
difficulty of working through the bush, of finding places from which 
the surrounding country can be seen, and of picking up with the 
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theodolite trigonometrical pointe which have previously been observed 
from. Fortunately, our engineers were of great assistance to 1. One 
of thom was a very good observer, and all were expert chainers, #0 that, 
thongh wo had most difficult ground on which to measure » base, the 
measurements were made with great accuracy. We earried this trigono- 
metrical survey from Tembi Kunda to the 10th parallel, commuanoin g 
on January 14, and ending on March 4, Several times we broke down 
owing to the denseneas of the tush, and had to measure 4 fresh base and 
connect with the work ulready done. We had much difficulty, too, in 
judging the direction to be followed, for we had neither tho time nor 
the men available to make w previous reconnaissance of the ground. 
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The watershed, we found, waa continually cluding us, and instead of 
following the lofty peaks and chains, it more genorally passed from one 
ridge to another by low cols, and it doubled back and twisted in the 
most unexpected way. We thus sometimes found points which had been 
observed ahead of us, which we supposed to be on or near the water- 
shed, to lie many miles away from it, Whilst making the triangulation, 
we at the same time filled in tho topography, nsing plane-tables. Owing 
to the difficulty of seeing far, we were not able to connect our work with 
other parts of the interior of Sierra Leone which had been previously 
explored, except by our route traverse to Tembi Kunda, and by our 
closing at Kalieri. 

Our usual method of procedure was to start as soon as it was light in 
the morning, after some refreshment, with the intention of getting in to 
breakfast at abont 11 a.m., but we found that in practice we rarely 
returned before midday, and on several occasions did not breakfast till 
after 4 pan. We almost always under-estimated the time required to 
climb the mountains, the cane brake making our rate of progress terribly 
alow, and when we had » high mountain like the Kula peak to ascend, 
it took us the beat part of the day, But the most serious diMculty we 
had to contend with was the management of the carriers. Day after 
after, as we moved camp, and had ourselves to climb to some elevated 
spot for surveying purposes, we (lespatched the carriers with their head- 
men, giving them the most explicit instructions where to halt; but, in 
spite of every precaution, I do not think it happened on more than one 
or two occasions, during the time the delimitation lasted, that we found 
our loads when we reached the place where we intended to camp. 
Experience on the West Coast has taught me two things—{1) that if, 
in the course of their movement across country, carriers, without a 
Earopean at their head, strike a track, no power on earth will prevent 
them following it, whatever its direction; and (2) that if there is a 
town anywhere about, the carriers will inevitably settle there. The 
French, more oxperienced than ourselves, and with a emaller and more 
manageable following, made their carriers follow them wherever they 
went. 

On arrival in camp, as soon as we had breakfasted, we worked out the 
triangles which had been observed, plotted them, and made a copy of 
tho triangulation chart for the French officers, with description of the 
trigonometrical pointe. This chart gave the French a groundwork for 
their topography, which was placed at our disposal; and indirectly it 
helped us in another way, for Captain Passaga, in checking the triangles 
on the ground, more than once diseovered an error, due to some small 
oversight, which, if it had not been corrected, would have permanently 
distorted the survey. 

When we got back to camp in good time, we went out again in the 
afternoon and surveyed till sunset. After dinner we again worked out 
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the triangles and plotted the results. Each moment we could spare 
was given up to this work, and it took us all that we could do to get the 
results out in sufficient time to be available for the next day’s work. 

Besides the actual sarvey of the boundary, much time bad to be 
devoted to delimitation. Each road and track was marked with a 
beacon at the point where it crossed the frontier. The beacons were 
made of stones piled in the shape of a sugar-loaf, whon stones were 
available; iu other cases ant-earth was used. Sixty-six beacons 
wore built along the watershed on the first section of the houndary, tho 
work being done by o number of carriers. 

We left Tembi Kunda on Jonvary 19, after 4 stay of five days. Wo 
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were led to believe that we should find the whole watershed region to be 
barren and uninhabited, but this was not the case. About Tembi Kunda 
itself there are few villages, and these are small; but on reaching Bali on 
the 26th, we found ourselves in a region as well peopled as any we had 
passed through, with fair-sized towne at Bali, Yenankolia, Sansanbalia, 
Kulakoja, and Samaindu. From this point onwards to the 10th 
parallel the country is well peopled, and thongh we had occasional 
difficultios, we were able to. subsist cur little army of followers on the 
country. 
On January $1, our police-officer, Captain MoKay, who had suffered 
much from fever, was attacked with hest apoplexy near the village of 
toria, and, in spite of the unremitting attention of Dr, Patis, he never 
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recovered consciousness, and died within half an hour of the seizure. 
The town is in French territory, and we buried him on the outskirts, 
enclosing the grave and improvising a cross, which we placed at the head. 
The French officers requested the commandant of the circle to eee that 
the chief of the place kept the grave in good order. 

We had now passed the high Kolate mountaina, and the country very 
gradually became less mountainous, though still rugged and difficult. 
Near Boria are many good-sized towns, the principal British places 
being Dandafarrs, Birimbs, Mussadugu, Kirimandugu, Konkekoro, and 
Kiridugs. Kiridngu is a large snd important place, the largest we saw 
in the interior. It is probable that an exploration of the country lying 
west of the longitude of Kiridugnu, as far as the known part of Sierra 
Leon», wonld reveal the existence of many other towns which at present 
are unknown. 

We reached Kiridugu on February 8, and, proceeding northwanis, 
cond trace a still more marked change in the nature of the country, It 
is broken, and very densely covered with vegetation, but the hills are 
isolated and further apart. It was, however, vory. diffionlt for tri- 

g work, and we had mach cutting and clearing to do, On 
February 12 wo arrived at Farama, close to Monnt Kome, a large 
isolated bill which rans cast and west directly across the frontier. 
Passing round this bill, wo worked northward, till on February 19 we 
passed through o defile in another range close to Bonbonkoro, From 
this place the country becomes much less hilly, the watershed following 
w series of undulations which are covered with very thick vegetation. 
West of the watershed the country is a little more hilly, but on the east 
the hills disappear almust entirely at the valley of the Tintarba is 
reached. Songoia Tintarba, which ix 1550 feet above sea-lovel, lies in a 
very flat position. We had great trouble here, not only in surveying, 
but in tracing the watershed. From the height of the oane brake and 
bush, we could not see the surrounding country, and it was not possible to 
say whether the ground « few yards away from us was rising or falling. 
We had to resort to burning the bush, and to feeling our way through 
it. On February 25 we reached Kambaia, and found ourselves at last 
out of Kuranko conntry. The principal towns after Mount Keme are 
Morifinia, Kenawna, Dakalofe, Salamaia, and Kombili. 

The Kuranko country has no paramount chief. It is broken up into 
districts, of which the principal along the watershed are Daldu, the 
main towns being Samaindu (where the chief lives), Knlakoia, Birimba, 
Mussadugu, and Dandafarra; Mangalia, principal town—Kiridugu 
(where the chief lives), Konkekoro, Fangaia, Kirimandugu, Kamoror, 
Sokorola; Mongo, principal towns—Kombili (chief's town), Dakolofe, 
Salamain, Bonla Karafaia, and Kenawa. These towns are all English ; 
some towns belonging to these districts have been cut inte French 
territory, and are now separated from their chiefs. 
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The Kuranko aa 8 people are not very high in the scale of civilization. 
They are timid, and the importance they attach to accuracy is limited, 
There is much to be said in their defence, however. They have had o 
very hard time, and have suffered greatly from the Sofas and the Konno 
people on the east. There is hardly one town now standing which has 
not been recently rebuilt on or near the ruins of one destroyed by the 
Sofas, and there are still many ruins of large towns which have never 
been reocoupied. The entire adult population now existing only 
escaped extermination by hiding in the bush, and many of them bear 
traces of the wounds they received in the war-time. The bones of those 
killed aro still visible in places. Considering what they have undergone, 
one can hardly be surprised that they regard strangers with a certain 
amonnt of reserve, and that they cannot credit them with any motive 
except to kill and plunder, But when once convinced that their throats 
are not to bo out, the Kuranko are very friendly, and the intense delight 
with which they regarded the cottons, beads, caps, looking-glasses, salt, 
and tobacco with which we paid for the rice we got from them, shows 
that there is in this country an opening for traders, when once the 
inhabitants haye learned to produce what the markets require, At 
present they produce nothing beyond what they actually usc themselves, 
and as traders have been very little into this country, there is no induce- 
ment to grow what they cannot consume. They grow rice, cassava, a 
little guinea corn, cotton, kola nuts, and an inferior species of tobacco, 
Rice is everywhere the staple food. The cotton is carded, spun, and 
made into garments, which are generally dyod with indigo, Kola is 
the only produce with which any trade is done. It is exported to the 
French Sudan, where there is a great demand for it. The rubber-vine 
is found in most of the valleys, but the natives do not understand how 
to treat it, and make no use of it. Tobacco is carried by every native 
in small boxes; it is pounded up and used as anuff. The trade tobacco 
is much preferred to the native product, and a few tobacco leaves given 
aa & present were always looked upon as a great treat. 

The Kuranko possess a fow sheep, but of horses and catile thore 
are practically none, The Sofas have, no doubt, accounted for all this 
form of property. The largest towns have perhaps two or three cows, 
and occasionally one or two animals which they distinguish by the 
name of horse, though it is difficult to say on what grounds. The chief 
of Kombili, who is exceptionally wealthy in thie line, and advertises 
his interest in horseflewh by wearing very tight trouvers, brought three 
animals of this description to greet ns, and gave a performance in onr 
honour by galloping them round the hut where wo were working till 
they were hardly able to stand, and he seemed so pleased with the 
effect produced that he continued the performance on foot, and danced 
to an admiring circle of his wives. 

The great majority of the Kuranko aro pagans. Occasionally we 
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passed & Mussulimsn town, and it is very remarkable here, as in every 
part of the Sierra Leone interior, how far the Mohammedans are in 
advance of the pagans in wealth, in comparative civilization, and in 
intelligence. No doubt the Mohammedans are ignorant and superstitious, 
but they have a form of education, there is a school in each village, 
an what trade there is is entirely in their hands. 

The Kuranko are very foud of music. The instrument universally 
used is made of flat pieces of wood of graduated length fastened to 
gourds, It is played with sticks, and the performer has iron bracelets 
attached to his wrists, which add to the volume of sound. A skilled 
performer can produce « very fair amount of noise with these materials, 
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and when half o dozen of thom accompany the village tonor, all being 
congregated inside a amall shelter or hut, the offect is vary striking. 
The music consista of a sort of chant composed of two or three notes, 
which: is repeated till the performers are satisfied that the audience has 
had enongh. 

On February 22 we invalided the senior of the eapper party, and 
went him to Freetown. 

At Kambaia we passed from Kuranko to Salima country. The 
principal towns between Kambain and the 10th parallel are Kambaia, 
Berea Timbako, Berea Futambu, Falaba, Horemakono, and Kalieri. 
Borea Futamba is the principal British town near the frontier; Kaliori 
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i# a fair-sized town with a police barrack, but with a very bad wuter- 
supply. There is o great desl of cultivation in these parts, principally 
of rice. We reached Kalieri on February 27, and spent four days in 
the place, surveying the roads, erecting beacons, and taking observa- 
tions. On March $ we moved on to a camp which we had selected as 
being as near as we could estimate to the point where the watershed 
strikes the 10th parallel. We spent several nights observing here, 
taking meridians and circummeridians of stars and circummeridians of 
the sun, At first we could not agree with the Prench commissioners 
ag to the terminal point of this first section of the frontier; but we got 
them to bring their big theodolite to our camp, and to observe two 











VinW Fie ULMENARORS 
(Prem 4 phetegrngd bg Captaln Message, President of Lhe Prones Onamistion.) 


stars, both commiss-oners taking the times with their own watches 
and working out the results independently. From these results an 
agreement was quickly arrived at, and we beaconed the place from 
whence we were to commence the second section, which follows the 
10th parallel ax far as the Kaba river, Observations for azimuth were 
made, and on March 12, turning oor faces in a duo wosterly direction, 
we commenced to delimit the secon section of the frontier, The 
triangulation was diseontinned at the 10th parallel, beeauae the 
theodolite was required for running the line, and because it was 
necessary to follow the line so elosely that work involving a frequent 
departure from: the parallel was impossible. Onr azimuth line, checked 
by occasional observations for latitude, gave us at all times one 
No, 1U.—Sarrmmen, 1897,] “ 
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co-ordinate, and for our east and west co-ordinate we relied on the 
distances given by the perambulator, checked by occasional time 
observations, 

Tho country, which south of Kalieri becomes less and less hilly as 
one travels north, the watershed passing over slight undulations in 9 
fairly level country, and the only hills visible being one or two ranges 
of no great elevation with « generally north and south direction, west 
of Boros Futambu, in the direction of Falaba, changes once more as 
one approsohes the 10th parallel. From the top of the highest ground 
north of Kalieri, looking anywhere north of a due east and west line 
as far as the eye can reach, nothing can be seen but rounded and snddle- 
backed spurs, knolls, and ridges, all. of apparently much the same 
elevation, and nons of them exceeding from 500 to 800 fest above the 
general level of the country, The features are small, and the hills 
very close to each other, so that in whatever direction one goes in a 
straight line, one's progress is o constant passing from hill to valley 
and from valley to hill. This is more markedly the case in travelling 
along an east and west line, for the water along this region rans 
generally from north to south, and the hills, following the same 
direction, sre crossed at their narrowest parts, No rock is exposed 
on the sides of thees bills, They are all covered with a friable loam, 
and clothed with vegetation, This had been burned in the inhabited 
districts, and we were able from the high ground to obtain a good view 
of the surrounding country, The sides of the hills are steep, and the 
valleys are covered with thick bueh. 

The camp from which we began the delimitation of this section, on 
the top of a knoll, was 1750) fect above sea-level. Our first day’s work 
brought us near to Simitia, which lies south of the 10th parallel, It 
ie u clean, well-built town. The villages we passed west of Simitia 
are under either the chief of thst place or of Tagania, a town in French 
territory. Near Simitia the main French road from Konakri on the 
Atlantic, rid Ula and Tagania, passes to Sandenia, and then to 
Sankaran, snd the country of the upper and middle Niger. 

After passing, a fow miles west of Simitia, the villages under the 
chief of that place, we came upon o tract of country entirely unin- 
habited and given up to big game, which extends as far as Yomaia. 
Throughout this region we daily crossed many elephant and buffalo 
roads, running north and south along the river-banks, well tracked 
and very difficult to distinguish from the ordinary country roads. Our 
guides all deserted us, possibly from conscientious motives, for when 
with us we fonnd that their knowledge of the country was not of 
«nfficjent value to pay for their keep, and I think it very probable that 
we beaconed more than one elephant road under the impression that 
we had to do with routes of trade, Gumo is very plentiful in this 
country. ‘The number of elephants which pass through must be great, 
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but they were all north of us when we were in it They pass into 
British territory in the wet season, and leave again ut the beginning 
of the dry months, Butffalo were frequently visible, as well ax large and 
small antelope, and bush-hog. If wo had been able to give ourselves up 
to shooting, we should no doubt have had plenty of sport, but oar work 
kept ns so closely engaged that we could only fire an shot, 
when we put up anything on the roa. In a country so closely covered 
as this is with bush, it is necessary to make special arrangements to 
get at the game, It is certainly a country in which game is not only 
very abundant, but as yet untouched by sportsmen, 

In passing through this district we were dependent for food on what 
we carried. Our reserve supplies were consumed daring several days’ 
halt near Simitia, where wo had some difficulty about fixing the 
latitude of Bibia, a village close to the azimuth line, and the arrange- 
ments we had made for drawing supplies ta meet ae failed, as the native 
in charge feared to trust himself in an uoknown region. We were soon, 
therefore, reduced to serions straits to find rice to feed the natives, and 
for sume days the carriers had barely a handful of rice each. Fortunately, 
when at the very worat, we found locust beans, which kept them alive. 
But although in such serious difficulties for the want of the necexsaries 
of life, the knowing ones were not altogether doprived of luxuries, ani 
they were generally able to add to their menu either snakes, rats, or 
squirrels, A beautifully marked specimen of the boa constrictor was 
killed one day, but before we could take any steps to have its skin 
preserved, we found that it had been eaten, and that not a vestige 
remained. Wild honey also was fairly plentiful, and tho natives ate it 
freely, although their indulgence generally resulted in toothache and 
other aches, which necessitated the nse of castor oll, to which they have 
a singular dislike. 

During this purt of the delimitation we accomplished from 3 to 4 
miles daily, ‘This took us from early morning t sunset, allowing for 
« halt in the middle of the day for breakfast. We had to cut onr way 
throngh cane brake and bush, and our progress was very slow. The 
sun wou at this timo (March) more powerful than it had been, and the 
climbing was very exhausting. We began to run the lino with the 
theodolite, but fonnd afterwards the French bousmle Bross’, » theedo- 
lite with a large compass and # case which could be turned by a key 
so ax to set off the magnetic variation, more suitable for the purpose. 
From many observations which we made, using the largeat compass 
we had, we found the variation throughout the boundary region 
to be from 18° 12 to 18°20’ W. The French results wore the same 
a8 OUTH. 

Of the rivers passed in this section, the Koka ie a small stream ; the 
Mongo o water about 30 yards broad, deep but fordable, with rocky 
bed; the Kaba, as the Little Skarcies ix universally called in this 
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country, a fine river about 100 yards wide in the dry season, fordable in 
places, with very little ourrent, and running in a rooky bed. In the 
rains it must be a very large water. Its valley is about a mile broad. 
and is shat in by very steop banks from 900 to 1000 feet high as 
measured by ansroid, the height of our camp on the top of the left bank 
being 1620 feet. We reached the Kaba on March 20, having passed 
south of Yomsaia, a fair-cized town made up of three soparate villages, 
and wespent two dsys in correcting the latitude and taking observations 
for longitude and time, We erected twenty-one bencons on this tection 
of the frontier, 

Our next task was to find a pot on the right bank of the Kaba 





COUNTRY SEAS THE FALL OF TIP KITA, 
(Pram 2 phatogrngs bp Cophits Jusespe, Prepetent of Ce Prem’ Cheemurivn.) 


river 4 miles sonth of the 10th parallel. We did this by meusuring a 
base and running twoor three triangles down the river, and on April 2 
we fixed the place from which the honndary was to be drawn direct to 
the Kita-Lolo junction. We encamped on the right bank. Hippopotami 
wero fairly plentiful here; we got one, and our carriers made up for 
their former fasts by finishing the animal, which was an enormous one, 
in a couple of days, 

Our noxt task was to delimit a straight line from the point we had 
fixed on the right bank of the Kaba to the junction of the Kita and 
Lolo rivers, a distance of abont 18 miles. Wo had thought that this 
could be done by aligning one or two fisge with the terminal pointe, 
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but when wo saw the country we at once recognized the impossibility 
of proceeding in this way. The ground was so broken and eo thickly 
covered with bush, that it was not possible to get any positions which 
could be seen from a distance of more than a milo or two. We therefore 
sent the sapper party to put up a large fing at the Kita-Lolo junction, 
and Captain Oayrads and Lient. Tyler followed the azimuth given on the 
last Intelligence Division map to see where it would strike the Lolo, 
and to readjust the direction aceordingly. They started on April 4, anil, 
finding the country very difficult, reached the Lolo on the Sth, sbout 
1} mile eouth of the Kita, A new azimuth was worked out, and on 
April 10 Captain Passaga and T followed this direction and delimited 
the line, reaching the Kita-Lolo junction on the 13th. The country is 
decidedly difficult. In character it is very similar to that we had jnst 
béen throngh between Kalieri and Yomaia, but it is a little more broken, 
and tho red laterite, so common about Freetown, is exposed in many 
places, and loose pieces are common. As one nears the Kita-Lolo janc- 
tion the ground falls, till on the river-bank it is not more than 600 feot 
above the sea-level. A little east of the Lolo we crossed the Numelo, a 
river about 50 yurds beoad and rather difficult to ford. The Talo is 
about 75 yards broad, with rocky bottom, and fordable at places in the 
dry season. The Kits is & small atream 25 to 30 feot wide, All these 
waters run in open valleys, and have low banks. 

From this point we marched, on the 15th, up the right bank of the 
Kita to Tmkhata, a small village in a flat country, The road from the 
Kita-Lailo junction ia quite fat, anid Lakhata itself is only 675 feet above 
tho sea. ‘The boundary loaves tho Kita 1500 metres (1640 yards) above 
Lakhata, and this distance was chained, and we encamped near tho mpot 
fixed on April 16. The character of the country here changes again 
entirely, On the north is avery hilly country, Woert being about the 
highost polit, the hills about which are visible from the batiks of the 
Kaba. ‘These hills push out high bold spurs to the sonthwandl, which 
terminate very abruptly und tower ovor the flat country about Lakhata, 
Going northward from Lakhata, we found ourselves 600 feet higher in 
4 distance of lees than a milo, and the Kita falls at loast 600 feet in half » 
mile, by a series of rapids and cascaden, 

Our next point was 6 gop in some hills about 8 miles away, to which 
the bonndary was to be drawn by # straight line from: the position last 
fixed, Wo had somo difficulty over this, as wo found that the gap 
roforred to in the Agreement does not exist, and we had to agrec on a 
point to fulfil the conditions of the Treaty. The delimiting of this line 
lod u# over some very difficult country, as it crosses directly several 
spurs of considerable height with ragged, precipitons sides. On the 
22nd we found ourselves at Kunsi, on a broad, flat spur 2500 feet above 
sea-level. On the top of these spurs the country # more open than in 
any other part wa passed through, and there are niany thousand acres 
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of a perfectly fiat, hard surface covered with short herbage, and capable 
of carrying a vory large number of cattle. Numerous hords were being 
grazod here. The water is good, and the air very much fresher than in 
the low gronnd below. Those hills are composed of a hard, brittle 
ehaly On the 23rd we reached Kankuia, on a similar but lower spor 
2400 fest above sea-level, and the next day we descended by a very 
steep track to the oonntry west of those spurs, and found onyselves 580 
feet ubove the sea, From the point we had selected to act as the gap 
the boundary runs in a direct line tos point above uw bend on the Kora 
river, till it meeta the reat French road from Wellia to Ula, We had no 
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difficulty in fixing tho direction of this line, and on the 25th we reachoil 
the Great Skarcies, or Kolinte as it is called here, passing through a 
perfectly flat country. ‘The British towns of Dumbain and Saionia lie 
some tiles south of the frontier, but the Fronch town of Tila is close 
ty it. Itis «a large, very well-built town, with customs-post and white 
official, barracks, and a store. We put up twonty-throo beacons in this 
section. 

Tho Kora is s large river about 65 yards wide, with low banks near 
its confinence with the Kolinte, which is a fine water 100 yards wide, 
anil deep, unfordable st any season, running in 4 perfectly flat plain, 
with low banks, Our camp on the east bank was 380 feet above sea- 
lovel. Wellia is a very small Village about a mile west of the river. 
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There is a cande-crossing at the place where the road reaches the 
river. 

Game is plentiful in thiv country. Antelope small and large were 
seen, and » troop of five elephants passed the night of the 26th close to 
our camp, and were watched by our followers for a long time the next 
morning. Mr. Tylor set out after breakfast with his camera, hoping to 
got them to pose for him; but they had no sympathy with the modern 
craze for photography, and passed on southwards along the river-bank. 

Whilst we had been delimiting the latter part of the frontier, Captain 
Sharpe of the Frontier Police had been nominated by the governor to 
meet Captain Millot, the third French coramissioner, at Kiragba, on the 
Atlantic coast, and with him to mark out the frontier from that place 
to the source of the little Mola river. They commenced work on April 3, 
and it was anticipated that they would haye no difficulty in tracing 
the boundary, which, efter the first few miles, follows the watershed 
between the Meliakori and Great Skarcies rivers, But it was found 
that to do this accurately was a very arduous task, as the elevations 
are very slight and the country thickly covered with bash, and tho 
watershed had to be felt for step by step. They completed the work 
on April 24, having set up eighty-eight beacons, and joined the other 
commissionura at Wellia on April 28, Several days were spent there 
in completing the procés verbal of the Commission, and on May 1 the 
Commission parted from their French comrades, and marched wid Saionia, 
Berekuri, and Kukana to Kambia, embarking on May 5, and reaching 
Freetown that night. Tbe country passed through from Wellia is 
perfeatly flat but for one rise of abont 100 feet, the ground hard and 
free from swamp, and the road good. South of Kukuna the country is 
very populous, and there is much cultivation. 

(To be continued.) 
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SUB-OCEANIC CHANGES.” 
By JOHN MILNE, P.BS., P.GS. 
Secrion IE. 
Cable Fractare. 
Rudyard Kipling, who, with his powers of description and imagina- 
tion, carries us from the barrack-room to the home of tho deep-sea 
cables, tells us that in the abysmal depths of the ooean-— 


“There is no sound, no echo of sound, in the deserts of the deep, 
Or the great groy level plains of ooze whore the shell-burred cables creep,” 


This description of oceanio plains commands all admiration. 
* Paper read at the Royal Geographical Society, Jane 18, 1597. Contianed from p. 146. 
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The fact that, in the regions hero described, cables lie for years and 
years without disturbance is another testimony to the facts brought 
together by geologists to show that the flat plains of ocean beds are 
regions where there is but little change. Directly, however, we 








rid. 3,—OUTEDE COVER DAMANEN OFF cENBUAL, MAY 7, 1895, 


approach sub-ooeanio banks or the margins of continental slopes, 
although the depths may be abysmal, the fact that cables after inter- 
ruption have to be broken away from beneath materials which hold 
them fist, indicates that 
regions of dislocation have 
been reached, and what ja 


true for these great depths 
is. also true for localitizg 
nearer land. Sometinies 
| cables are bent and twisted, 
| sometimes they are crashed. 








7 Now and again sections are 
7M. 4.—DUEIED IN MUD, WEsT COAST OF AvuIA. : } s 4 
x. LOUM atDE nRGKEN, Mano 12 1905, recovered which, from the 


growth of shells and coml 
on all sides, show that they have been suspended, Otlers show that 
fracture has apparently been tho result of nbrasions, whilst the ends 
of wires, one of which is concave and the other convex, slightly drawn 
out, indicate that yield. 
ing has been the result 
of tension. Needlo- 
pointed ends suggest 
electrolitio action: * 
but, although eable 
interruption May OocUr 
in these and other waya, 
tho explanations which 
best aceorl with the obxervations made during eable-recovery generally 
are those which attribute their ilislocation to sudden displacement of 
the bed in which they are laid, or to thoir lmrial by the sliding down 
of materials from some neighbouring slope. 











Tim. 5 — WEEP COART OF SUCTH AwEniuA. 1801. 


* This may ho dua to elactralitic notion between the sine and the tron of the sheath tug 
wires, or to the enble having rysied on « mineral deposit, 
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Sometimes it will be seen that earthquake movement and cable 
fracture have been simultaneous, whilst many instances will be given 
where an interruption has occnrred at about the same time that an 
unfelt movement hae been recorded on land, These latter records, 
whioh in the lists are marked with an asterisk, are unfortunately not 
numerous, and only refer to days between the following dates, 

1. Observations at Potsdam, Wilhelmshaven, Straesburg, Nicolaiew, ‘l'onerill, 
abd in Japan, These, which include many of the writer’s observations, are pub- 
lished in ‘ Beltriige zur Goopbysik,’ Band Il, by Dr. EB. von Rebeur-Paschwita, 
March 27 to October 5, 1880; January 4 to April 27, 1891; February 24, 1892, to 
August 31, 1893. 

2, Observations at Charkow by Prof. G. Lewitzky, August 4, 1993, to October 
9, 1894, 

3. Observations by Prof. G. Vicentini at Padus, February 1 to August 29, 1895. 

4. Catalogues of Prof. P. Tacchini, January, 1895, to October 16, 1806. 

- 5, Ceseretie at Shide, Ile of Wight, by John Milne, August 19, 1895, to 
Sy, . 


A,—Fractura of Cables in Deep Oceana. 
(The Tiss of Karthynakes are given ta G.M.T.astronamical, Noon = 24 or 0 hea.) 


North Atlantic.—Through the kindness of an ongineer, whose ex~ 
perience in the laying and repairing of cables has extended over many 
years, I am enabled to give the dates at which various cables have 
become ruptured, or been restored to working order, The only case 
of alteration in depth which he noticed was during the ropsirs of 
November, 1884, but this was not great. It seemed as if the picked-np 
cable had to be pulled from under « bank of earth which had slipped 
‘own from the eastern slope of the Newfoundland bank. 

Tho following is a table of North Atlantio cable-interruptions, 


North-oastern Slope of Flemish Cap.—(37° W, to 44° W. long.) July, 18H 
(about); June, 1883 (shout); September, 1869; September, 1831; June 10, 1804°; 
pA ak am. 1885; April 18, & p.m. 1885; July 25,8 a.m. 1887; June, 

Near South-eastern Slope of the Newfoundland Bank.—(i6° W. and 50° W, long.) 
September, 1887 (about); October $, 9.15 pam, 1884; October 4, 45 aun,, 1854; 
Octobur 4, 4 and 6 a.m. S84; September, 1859, 

Au unfelt earthyunke was revorded, June 11, T* 22%, UBIM, very strong at 
Charkow. 

A striking feature connected with these Atlantic troubles is that 
nearly all have ocourred in deep water wear to the base of the eastern 
slope of the Flemish Cap, 350 miles from St, John's, Newfoundland, or 
tho south-eastern slope of the Newfoundland bank, Off the Flemish 
Cap in lat. 49° N. and long. 43° E. thore is a slope, in a distance of 
60 miles, from a depth of 708 fathoms to 2490 fathoms, or 2 in 35, 
Auother slope, over a distance of 30 miles, is from 276 to 1946 fathoms, 
orl in 17, Off the eastern sido of the Newfoundland bank, in a distance 





262 SUB-OCEASIC CHANGES. 


of 25 miles, the depth changes from 27 to 1300 fathoms, indicating » 
slope of 1 in 19. 

These slopes are all well within the limits at which from time to 
time yielding due to bradyseismical thrust, secular crush, and facial 
sliding by overloading, should be expected, and the further a cable 
can be kept away from the scene of such action, if we may judge from 
experiance, the longer will be its life. 

In one case only has tho cause of failure been attributed to » land- 
slide, which it is just possible was caused by, or accompanied with, 
seismic phenomens. A very significant fuct is the case when three 
cables running in parallel lines about 10 miles apart, broke at points 
nearly opposite to exch other, ou the same straight line. This was on 
October 4, 1884, At first the accidents were attributed to the grapnel 
of « cable vessel, but as no grappling was done then, this hypothesis 
had to be abandoned. Because three calles broke apparently at the 
same time in the same locality, one inference is, that the cause resulting 
in rmnpture was common to all, and this may have been « sudden change 
in the configuration of the ocean bed. Such a change does not 
necessitate any alteration in depth, such as conld be detected by 
sounding, but either « landslip along a line of considerable length or 
simply a lino of fracture like that which was suddenly formed along the 
Neo valley in Japan, in 1891, 

When, on the American and English coasts, types of seismometers 
whioh will record the unfelt movements of the Earth's ornst have been 
established, itseems likely that the canse of cable interruptions may be 
better understood. Because tho fifteen repairs indicated in the previous 
table possibly cost half a million sterling, the localization of areas that 
should be avoided and the attribution of effects to their real cause are 
evidently desiderata of great importance, 

St. Lonis—Fernando Noronha.—From a paper read at the Institution 
of Electrical Engineers by Mr. H. Benest, satosrce, “On some 
repairs to the South American Company’s cables off Cape Verde 
in 1893 and 1895," it seems that the St. Louis—Fernando Noronha cable 
has been twice broken. The first break ocourred on December 26, 1892, 
about 130 miles from St. Louis du Sénégal, in a depth of 1220 fathoma, 
at the time of a heavy gale, The tape covering for 140 fathoms was 
rubbed bare to the sheathing wires, but on one side only. The sheathing 
wires at-the break were drawn out as if they had been broken in a 
testing-machine, The Fernando side of the break also showed the effects 
of rubbing, and the character of the fracture was similar to the other 
end. In picking up these two ends there was at first a strain in ono 
case not exceeding 2°6 tons, and the other of 4 tons, but as the ends 
were approached this rose to about 6 tons, when the oable evidently 
cleared itself from some obstraction, and came easily on board. 

Although we have here evidence of what may possibly have been « 


SUB-OCEANIC CHANGES: 263 


submurine landslip, Iam not aware that at that time any disturbance 
was noted in Europe. 

The second date is March 10, 1895", Here again great difficulty was 
experienced in breaking out the cable from benesth the mud, detritus, 
or whatever the materials were that had covered it. The position of 
this break was about 20 miles south-west from that of 1593. 

On March 5, at 22 hours G.ALT.,s very large unfelt disturbance was 
recorded in Earope, and one of moderate intensity at several places in 
Ttaly on March 10, at 10,4 p.m. 

Mr, Benest holds the opinion that these fractures are connected with 
submarine river outleta and gully formations in the ovean beds. The 
gradionts in the vicinity of the fractures vary from 1 in 34 (1° 30’) to 
t in 7 (8°). 

Pernambuco—Cape Verde.—To the north-west of St. Paul's (iat. 2° 42° 45" N., 
and long. 30° 29" 15" W.), which is @ volcanic centre, two cables broke simul- 
taneously In a depth of 1675 fathoms, indicating that the rupture was dus tos 
widespread cause. This was on September 21, 1893. Here, in tho deep ocean, 
this was the only failure in nineteen years. 

Ehime and Aden—Bombsy.—These interruptions ate referred to ot 
pp- wir iv. 


B.—Interruptious to Cables on or near to Sub-oceanic Continental Slopes. 


West Coast of Central and South America.—As illustrative of con- 
ditions which may exist round many parts of the west coast of South 
Americas, where there have been sudden and gradual upliftings of the land 
within historical time, a portion of a chart showing cantours near to the 
mouth of the river Esmeralda is reproduced (Fig. 6). The soundings are 
in fathoma. ‘Those in ordinary figures are from information received prior 
to June, 1895, whilst those in larger type are from soundings taken in 
March, 1896. Changes from 1% or 20 fathoms to upwards of 200 fathoms 
in this short interval of time are certainly remarkable, and as the 
position of the cable-repsiring vessel Relay, belonging to the Central 
and South American Telegraph Company, which made the observations, 
was ensured by cross-bearings on the land, their general accuracy cannot 
be doubted. ; 

The figures surrounded by a circle were taken many years ago, and 
are probably no longer correct. Of the shore, in # distance of 3 miles, 
there is a depth of 200 fathoms indicating a slope of 1 in 15, whilst at 
distances of 10 miles from shore, over # length of | mile, slopes of 1 in 3 
may be found. 

We have evidently here many instances of recent change in sub- 
oceanic form, and at the same time illustrations of conditions where 
considerable instability might be expected, and cable-interruptions 
might therefore frequently occur. It will be noted, by reference to the 
map, that the position of fractures which have taken place are grouped 
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near to the base of steep slopes, and in this respect follow the rule of 
similar oconrrences in the North Atlantic. 


The following is a list of certain interruptions which haye taken 
place off the coasts under consideration ;— 


La Libertad—Salina Craz.—November 26, 1590, 

Panama—San Jnan de! Sur.—June 4, 185i"; July G1, 1880 *. 

Sta Eiena—Buensventura—This section is lnid off the mouth of the river 

at which point many breaks have occurred (Lat, 0° 68° 20’ N., 
long. 74° 41° 26 W.). August 30,1890; Jatuary 25,1801 *; February 15, 1892; 
Docember 5, 1885 *; December 6, 1805 *; December 14, 1803"; December 20, 
1804 *. 

Paita (Pera)—Sta Elena (Eouador).—This section passes Talara point, where 
many breaks have occurred. Lat, 4° 20’ S., long 81° 17° W. September, 1822; 
May 19, 1883; September 3, 1888; May 16, 1880°; March 31, 1801 *; April 0, 
Ishi"; May 14, Leve*. 

Mollendo—Chorillos (Peru).—This section crosses the gully off Pesoadoree point, 
lat, 16° 24’ S., Jong. 73°18 W. February 23, 1884; March 24,1684; April 3, 
1884; June 15,1884; January 20, 1886; August 13, 1885; August 16, 1887; 
March 24, 1887; December 10, 1887, supposed to have been broken by an earth- 
quake; December 11, 1888; February 21, 1810; Maroh 16, 1500; March %, 
1801 *; Ootoher 16, 1802 *, supposed to have been broken by an earthquake; Jane 
4, 18", 

Ariea—Mollendo,—May 9, IS77, by an earthquake; July 15, 1887; befire 
Tune 24, 1801 ; August 13, IR9L ; Jane 6, 1805 *, shore ond brokon by waves. 

Iquique—Arion —May }, 1877, by earthquake; Muy 7, 1578, by an earthquake; 
Jit 12, 1895 *, shore end broken by wares, 

Culdera—Antofagasta.—July 7, 1540. 

Valparaiso—Serena.—July 26, 1877; August 15,1880, by earthquake; July 8, 
1885; before Auguat 19, 1891; July 4, 1606", by landslide or earthquake. 


The wnfelt earthquakes which were noted in or near Europe wore as 
follows :— 


January 25, 1881, 501", A small disturbance was recorded at Teneriffe, 

March 26, 1891, 13°60" to 143". There was an earthquake of moderate intensity 
noted in Teneriffe. 

May 15, 1802, 2" at Strassburg, and af 3-7" Nioolalew, there was a feeble 
shock. Origin probably i Norway. 

Ootober 13, 1892. At 17-07", and October 17, at 11°88" at Strasabuny 

December 10, 1808. At Charkow at 13° 13* there waa strong disturbance. 

June 4, 1805. At Padua at 16> 26", large disturbance. 

July 6, 1805, 5" 82". At Padus, origin evidently at a great distance, 


Whether these seven unfelt movements recorded on the eastern side 
of the Atlantic were connectod with seismic disturbances on the western 
side of South America leading to cable interruptions, it is impossible to 
speak with confidence until we know tho howre at which these interrup- 
tions took place. In the meanwhile, all that we can say is, that it is 
worthy of note that ont of fifteen cablo-interruptions, nine of them 
took place about the times when delicately suspended instruments in or 
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near Europe were set in motion, Six interruptions, in some instances 
cables being broken at more than one point, took place when earth- 
quakes were felt, whilst others were cansed by landslips, which in 
turn may have been the result of mechanical shaking. On certain 
sections, as, for example, that connecting Arica and Mollendo, fracturos 
have only taken place in certain months, which in this instance are June, 
July, and August. Restrictions like this suggest that the cause of 
fracture has been due to landslips brought about by the escape of fresh 
water beneath sea-level, the action of currents, and other sub-oceanio 
phenomens having seasonal maxima. 

As regards the interruptions off Pescadores point (16° S. lat.), 
although, when recovering cables, branches of almost petrified trees 
have been brought to the surface, Mr. R. Kaye Gray attributes them 10 
the great unevenness of the bottom, there being in that neighbourhood 
submarine hills 3000 and 4000 feet in height. 

The following notes bearing upon the above sections were kindly 
drawn up by Mr, W. E. Parsoné, who has been engaged in cable work 
on the west coust of South America :— 


Arica —Mallendo Section.—T'his srction wan laid in 1875. On the nightof May 9, 
1877, while the cables between Arica and Lima were boing used for direct working, 
a very distinct shook of earthquake was felt by the operator in the Lima office at 
about 10,20 p.m., during receipt of 4 message from Arics, and communication 
cesacd a fow seconds later, The intermediate station of Mollondo afterwanle 
reported that the shock was aleo felt there, and at about the same time, and that 
they were unable to communicate with Arica, Mr. Parsoné located the rupture of 
the Arica—Mollendo rection as close to the shore at Arica, and proceeded by first 
opportunity to that place, where it was foand that a violent earthquake shock ob 
May 9, 1877, had been accompanied by » tidal ware of unusual severity, which had 
completely wrecked the greater portion of the town, The sea-front and harbour 
had suffered enormous damage, the iron pier having been washed away, aud prac- 
tloally al! the craft in the port having parted their moorings or foundered. In 
undertaking the repair, tons of anchor-moorings and material were picked up with 
the cable, whicll had been considerably drigged out of position and twisted for a 
considerable distance from the shore. Communication on this section waa restored 
‘on May 24, 1877, and worked without interruption until it was permanently 
repaired by renewing a portion of the shore-end and Intermediate cable on Novem- 
ber 17, 1878. 

Iquique—Arica Section —This section was laid in 1876. On May 7, 1878, severe 
ahock of earthquake was experienced in the neighbourhood of Iquique, after which 
the cable connecting that place with Arica was found to be interrapted. Mr. 
Parson4 located the rupture at 6 knots from Iquique on the intermediate cable in 
69 fathoms of water, and, after considerable difficulties working with barges, there 
being no repairing-ship obtainable, succeeded in lifting the cable on the spat. Both 
eud« were recorered, and it was found that the cable (intermediate) had snapped clean 
through, the compound on either side of the bresk being undisturbed, except st, tay, & 
distance of 18 inches in either direction, where the sheathing wires had made one com- 
plete turo. ‘There the compound had sprung, and some of the strands parted, and 
the sheathing wires wore compressed out of position. But for these comparatively 
slight indications of the enormous force which must have been exerted to make #0 
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clean a break in heavy intermediate type, the cable was in no way damaged, the 
rest of the cable being in as good condition as the day it leit the factory. The 
earthquake, which was undoubtedly the direct cause of the ropture, was maid to 
have & dircotion from south-west to north-east, and it was noticed with much 
surprise that the base of the high cliffs om the fore-shore bore marks of recent dis- 
furbance at & spot bearing due north-east from the position of the break. The 
Uisturbanee referred to had the appearance of a recently formed cavern or tunnel— 
a few fect above the beach where the baze of the hard rock was met—as if some 
enormous pisce of artillery had been fired: point-blank into the rock, and this had 
also caused # falling away of the surface rock above the opening, which peels off in 
layers like decomposed slate, We could not land at the place to examine it more 
closely on account of the surf and rocks, but attempted to do so by clambering and 
crawling over the headiand of rock, but large thin sections of decamposed surface 
slipped away with us continually, and we bad to give up the attempt. Communi- 
cation was restored with a piece of deep-sea cable and a permanent repair effected 
hy the as, Retrieverion Noveraber 21, 1878: 

La Berena—Valparaiso Section —This cable was laid in 1876, and interrupted aff 
the Limaree river on July 26, 1877, as was thought, by floods from the river, 
although in its normal comdition it is practically a dry bed before it reaches the sea. 

This section was again interrupted on August 16, 1880, by an earthquake; 
and the same section was again interrupted by a landslip on July 4, 1885, pre- 
sumably due to an earthquake, 

Mollendo—Charillos Scetion.—This cable was laid in 1875, and was frequently 
interrupted off Peseadores point to the north of Mollendo, where considerable 
inaquality of depth is experienced, due presumably to the channels of an extinct or 
subterranean river, whose estuary may now be some miles st sea, and create 
periodical submarine convulsions at great depth and at, say, 40 or 60 knots from 
the. coast, In any case, all difficulty has ceased in this locality, aince the cable bus, 
for « cousiderable length, been diverted to close inland and laid as close to the shore 
as it was mfo fora ship to get. 

This section waa alto broken in two different places by an earthquake which 
ooeurred on December 10, 1887. 


Hast Coast of South America —The geological and topographical 
conditions on the exst coast of South America are strikingly different 





PET. —NUMTMERN COAST OF BEAZLL. Title WAS TICEED CP APTE® TEIN Tall ELVEN 
THARS. THE 6UHATOING OF Wine AND HEMP HAN DECAYED, BO THAT THeER 
REMAINED ONLY THE COME TO RESET THE STRAIN, 


from those met with on the west coast, On this latter vonst the land 
plunges rapidly downwards beneath the sea, as & slope produced by 
bradyecismio thrust and folling, whilst on the former, when measured 


oar 


r 
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over long distances, the slope ia gentle, indicating an absence of orogenctic 
activities, Although the land is generally continued seawarde at a low 





FIG, S—SICKED UF IX THE CULE OF Mexico my JRSS, THD KENKS sHOWw How MOCHA 
CABLE WILL STAXD AND YET REMADY IN GOOD ELECTRICAL, COSDITION, a4 Tote 
FAY TOUXD TO un, 


angle by the deposition of seiliments and the scouring action of currents, 
hore and thore declivities may have been produced by such epigenio 
actions. 


On the following sections interruptions have been rare or have not 
ooourred :-— 

Maldonado —Montevideo, since 1875. 

Sautoe—-Chuy, since IN, 

Chuy— Maldonado, sinoo 1876. 

Rio Grande do Sul—Chuy, nince i475, 


From these sections, which lis on the northern side of the Rio de la 
Plats estuary, as we proceed northwards interruptions have been more 
anil more freqaent. ‘They are as follows :— 


Montevidoo—Buenos Ayres-—Octolwt 12, 1889, 

Bia Catharins—Hin Grande do Syul—June 1), 1890. 

Gantos—Sta Catharina. —March 12, 1800. 

Montevideo—Rio Grand do Sul.—April 25, 1689; Jane 11, 1880"; December 
4, L889; May 4,1800; December 4, 1801. 

Chuy—Montevidoo.—June 27, 1A; July 10, 1998" (rvetered); November 
11, 1692 (date of iwferruption not recorded), 

Rio de Jansiro—Santos.—Apri] 16, 1680; April 5, 1800; December MM, 1890. 

Babia—Rio de Janeiro—Janiuary Ji, 1889; September 5, 188"; September 
21, 1880"; July 2t, 1°91; July 31, 1891; September 4, 180(1,* 

Pernambuco—Babia —April 1, 1889 ; July 20, 188. July L4, 1891, 

Ceara—Pernambaco—April 8, 1890; March 14, 1891 *; September 1) 1805 *; 
Aapuary 12, 1806; March 3, 1890 *; March 4, 1897 °, 

Maranham—Ceara—May 22, 1840*; April 29, 1800; January 20, 389); 
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January 25, 1891; March 4, 1891.*; March 8, 1895*; November 25, 1801; 
October 11, 1892°; February 12,1894*; March 6, 1504 *; November 25, 1604; 
April 28, 1896 *; December 2, 1806 *. 

Para—Maranham—Seplomber 6, 1888; November 2, 1668; May 22, J880*; 
December 27, 1859; January 10, 1890; July 24,1890; January 12, 1891 ; Ovtober 
19, 1891; December 2, 1891; January 19, 1802; October 15, 1802°; March 20, 
1893 *; September 1, 1893 *; March 24, 1844*; July 23, 1404; November 1, 
1834; November 10, 1894; November 18 or 15, 1804: January 7, 1896; Febrnay 
%, 1895 *; October 10, 1895 *; December 14, 1805 *; December 18, 1805 *; July 
§, 1896%; August 6, 1806 *; October 8, 1896 %; May 5, 1897 *. 





ra, 0.—WEeT QOAST OF GIUROCOD, TROKEN. pntemuen 20, ISH. Tus wmxs ane 
CONROrED TO NEEDLE-roixTs, 


In the above list the thirty-one interruptions marked with an asterisk 
took place whilst horizontal pendulums were in operation in or neur 
Europe, 

The European observations were as follows :— 


September 18, 1689. At Potedam, 002" to $3, there was a lange distarbanoe, 
which suddenly became great at 727*. At Wilhelmohaven the disturbance lasted 
from 7* to 95", "The origin is unknown. 

September 5, 1889, At Potsdam there was a heavy disturbance at 22-67", with 
4 sudden increase at 23-03, At Wilbelmshaven similar phases wete at 22°5 and 
23°08". Large disturbances aluo with unknown origin were noted on August 29 at 
1s-45*. 

October 9, 1892. At Strassburg and Nicolaiew, disturtances were noted at 
about 245* to 2-70, 

March 3, 1891, At Teneriffe, earthquake at 17%. Origin unknown, 

May 21, 1889. At Potadam, a heavy disturbance at 10°35" to Lil", Origin 


wn. 
March 20,1893. At Strassburg and Nicolaiow, at 5-18t and 627". At this 
time there was an earthquake in Catania, 
No, I11.—Serreuaxe, 1897.) tT 
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October 13,1892. In Strassburg 17/07" to 17°78". An earthquake on the Donau. 

September 1, 1503. At Charkow at 1.35 am. 

February 12,1894. At Charkow, a strong disturbance at 1° 35", 

March 24, 1804. At Charkow, about this time, exceedingly heavy disturbances 
were recorded, from 17° 35" on the 2ist to 2* 48" an the 22nd; from {* 35" on 
the 22nd to 3* 36" on the 28nd: and on the 24th, from 0" 26" to 4* 2". 

July 22, Ts4, At Charkow, from 11* 35" to 17" 36". 

October 9, 1895 At 13° 26", alight. 

July 61800, At 14* 54° and 17* 46" at Shide, 

Ootober 6,1806. 21° 51" at Shide. 

May 5, 1807. 10° 44* at Shide. 

December 2, 1806. At Shide, 10 a.m. to 11 aim. 


Inssmuch as two of the interruptions took place on May 22, 1889, 
and two on September 1, 1895, which closely correspond with the unfolt 
bot heavy earthquakes in that year, we may say that out of twinty-nine 
interruptions sixteen of these have approximately coincided with the 
times af which earthquakes with unknown origins have been recorded 


in Europe. 





Tm, 10.—CADLE GHOWN ROCND WITH CORAL. 


Recatise on the Para—Maranham section * interruptions have been 
frequent in (etober, November, and December, and on the Maranham— 


* ©The Pam—Maranham cudlo is,” I believe, a friend writes mo, “laid on a shallow 
muddy bottom, the mud being so fluid that it is eid thet a schooner with a fair wind 
can make a good passage whoo half in mud and half in water." If this le eo, thon the 
Amazon floods may heave much to answer for in connestion with cable-interruption. 
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Ceara section in November and in March, in searching for the oanse of 
these interruptions we should look to variations in ocean ourrents or 


phenomena with « seasonal change. 


West Coast of Europe and Africa: Mediterranean.—Interruptions 
hayo taken place on the following dates :— 

Lipari—Milazzo.— December 1, 1988; March 30, 1880 *; September 16, 1889 * ; 
February 0, 1893 *. 

Zante—Canea.-—Martch 2), 1885. 

Patras— Corinth —September (), 1888; Angust 25, 1859 (two interrnptions), 


The earth-moyements which were observed at corresponding times 
were as follows :-— 

March 28, 1889, At 7°35* at Wilhelmshaven, fairly largo. 

September 18, 1889. At 6°0* at Potsdam and from 7* to 9°5* at Wilhelmshaven. 

February 9, 1803. At Strassburg 623" to 848" and at Nicolaiew 6-19" to 8407", 
heavy movement. The spicentre possibly near Samothrace. Two other earthquakes 
were noted on this day, 

August 25,1889. At Potedam at 7°62 and at Wilhelmshaven from 7-53" to 9", 


a large disturbance. Epicentre near Patras. 


The Lipari—Milazzo fractures took place in depths of from 490 to 650 
fathoms, 2 or 3 miles distant from Vuleano, about north-east from Solfatore, 

The Zante—Canca interruption occurred about 5 miles west by south 
off Sapienza island, in « depth of 1500 fathoms with a clay bottom. 
Soundings varied as much as 250 fathoms in the length of the ship, and 
from 1350 to 1834 fathoms in half a mile. 

The first of the Patras—Corinth breaks occurred abont 2 miles north 
of Akrata, in mnd at a depth of 197 fathoms, whilst one of the seoond 
interraptions took place in the same locality, in depths varying between 
408 and 270 fathoms within a mile, and the other, in cable No, 2, within 
half a mile south of Morno point. 

Mr. W. G. Forster, writing in the Transactions of the Seismological 
Society, vol. xv., respecting these districts, tells ns that after the Filiatra 
shock in 1886, it was found, by the broken cable 30 miles away, that 
#omo 4 knots of the same had been oovored by a landslip, whilst the 
depth of the water had increased from 700 to 900 fathoms, In 1867, 
after the destruction of Cephalonia, the soundings taken after the shook 
were different to those taken before. Again, on September 9, 1888, at 
54 p.m., the town of Vostizza, in the Gulf of Corinth, was destroyed, and 
simultancously the cable between Zante, Patras and Corinth was inter- 
rupted. The canse of this, as deduced from soundings and the appear- 
ance of the fractured cable, appears to have been either a sudden tautening 
caused by the sweeping down of a mass of olay from a 100-fathom bank 
to a 300-fathom bank, or the actual yielding of the bed on which the 
cable lay. 

Tn 1889 a second cable was laid down in the Gulf of Corinth, but this, 


22 
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when it had been down about three months, wag, together with the 1884 
cablo, fractured at the time of an earthquake on August 25 at 8.61 pam. 
Tho 1839 cable seemed to have been smashed by the movement of a mass 
of material about a mile in length, whilst the 1884 cable was broken at 
two points by a slip from a 10 to a 450 fathom bottom. 

In the districts considered by Mr. Forster, there are, as he points 
out, great irregularities in submarine contours, the depths within 
short distances changing from 50 to 300 and then te 1600 fathoms 
By the deposition of silt, and the undermining of steep slopes by 
bottom currents, the exit of underground springs and even rivers, 
overhanging shelves, tottering and precipitous rocks, and other unstable 
arrangomonts, may suddenly give way and cables anffer rupture. 

The facts aro that the sub-oceanic contours are such that they might 
be expected to be unstable, and that these contours, at the time of 
earthquakes, have suddenly been changed, In one instanve there has 
been an increase in depth of over 2400 feet, and in another of 1200 
feet; whilst in the case of the 1889 disturbance, oleven and a half 
minutes later, unfelt earth-waves of considerable magnitude were te- 
corded at Wilhelmahaven, 1752 kilometres distant, Similar unfelt 
movements have also been recorded at distant places at about the time 
when cable-interruptions took place, én every instance where we have 
teen able to make comparisons. ‘The conolnsion, thon, ia that in this 
region earthquakes ocour, producing beneath the ocean what is equiva- 
lent to the landslips which similar movoments produce on land. 


Bay of Biscay.—About 1875 the Direct Spanich cable was broken 
about 150 miles north of Bilbao by what seemed to bo a submarine 
landslip, which may have been produced by an nnderourrent pro- 
duced by the piling np of the surface waters under the influence of 
a westerly gale. The soundings showing the neighbourhood of the 
interruption indicate slopes of 1 in 7 and oven 1 in 8, and it is there- 
fore a district in which landslides und dislocations might be expected 
to oocur (Fig. 11). From Mr. ft. Kaye Gray I learn that the 1872 Bilbao 
cable broke down periodically—usnally in the mouth of March, with or 
after « heavy north-west gale. This took place about 30 miles to the 
north of Bilbao, and, when repairing, it was invariably found that 4 or & 
miles had been buried. The cause of these interruptions was attributed 
toa heavy submarine current caused by the piling-np of surface water, 
outting the prolongation of « river-bed with steop walle which, when 
onderout, fell in masses to bury the cable, 


St. Thomé—St,. Paul de Loanda,—Interraptions which haye been 
noted on this section were as follows :— 

January 22, 1892; September 13, 142"; November 24, 1892: February 17, 
1803*; Apel 11, 1893°; May 30, 1804*; Febuary 5, 1894°; January 22, 
1895"; January 15, 1896*; May 2, 1896*; June 15, 1806 *, 


___BAY OF BISCAY. 





Nantic Miles 


ria. 1. 
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The dates on which unfelt earthquakes were recorded were as 
follows :-— 


September 28, 1802. At Strassburg a very large disturbance from 954" to 
1831", Origin unknown. 

Fobruary 16, 1893. At Strassburg at 0-08", Origin possibly in Japan, 

April 11, 1893. At Strassburg and Nicolaiew, 18°58" to 19*. Moderate. On 
April $ at these stations thero was a heavy movement from 1°37* to 4-17*, Origin 
unknown, 

May 20, 1893. At the above stations from 4" 38" to 6° 32"; a great movement. 

Fobruary 6, 1894. At Charkow from 4* 54" to 10° 34" there was a strong 
movement, 

January 15, 1895, 2° a7". At tuany places in Italy, 

Jaouary 16, 1890, 7* 10", At many places in Italy. 

May 2, 1596, 2° 20". Strong through Europe, 

June 13, 1506, 14°54". Strong through Italy. 

June 14, 1896, 224 46", Strong in Shide and over Barope, Origin in the 
Pacific ovean. 


We have, therefore, cloven cases of interruptions, on or near to the 
dates of nine of which large earthquakes were recorded. It is difficult 
to imagine that this particular district should bs characterized by any 
seismic activity, but it seems péssiblo that, if it is « district where 
sedimonts rapidly accumulate to attain an unstable form, these might 
from time to time give way under the influence of earth-waves 
originating at a great distance. 

On this partioular section Mr, Kk. Kaye Gry points out that, from 
the mouth of the Congo, extending seawards, there is a difficult gully 
to cross, the walls of which are 2000 feet in height! Although the 
gully widens towards the west, this height is maintained for a con- 
siderable distance, The shallowest water is found along the edges of 
this gully, which therefore has o transverse soction not unlike that 
of a river bounded by a naturally formod lerde, 


The East Coast of Africa.—The following are interruptions noted in 
various cable sections along the east coast of Africa -— 


jwe—Zanziber,—Febrnary 1, 1885; April 2, 1885; September 26, 
got’. 

Delagea Bay—Durban—October 15, 1890; November 18, 180; December 10, 
1894; January 20, 1896 °; July 13, 1896-*, 

Mosambique—Delagos Bay (Lorenzy Marquez).—November 11, 1890; November 
16, 1800; January 6, 1893°; January 25, 1898°: June Y, 1896 *; December 
24, 1896". 

" pansibar—Mombasa.—Deoetmber 20, 1800; January 25, 1892; September 4, 
1804°; Septombec 26, 1894"; March 6, 1896°; August 23, 1806 °%; September 
33, 1896 *. 

"Aden —2ansibar-—Januaty 8, 1800; May 11, 1801 ; Docediber 8, 1801; February 
20, 1803 *; Angust 9, 1898 °; Decembyr 21, 1894 ; Suptember 2, 1895 *; December 
24, 1895*; January 27, 1896 *; March 16, 1896 *; March 23, 1897 * (?).. 
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With the nineteen interruptions marked with an asterisk, there are 
eleven instances where these muy have corresponded with the records 
of unfelt earthquakes. Approximate coincidences with earth-movements 
are as follows :— 


Jantiary 22, 1893, at 1-87", A weak disturbance wes noted at Nicolalew and 
Strassburg. 

September J, 1594, from 1° 43" 19 4" 21", Moderate at Charkow, 

September 25, 1804, 14° 49* to 17° S$". At Charkow. 

; February 20, 1893, from 1423" to 1978". At Strarsburg small, origin In 
4 , 
Trae 9, 1893, from 17° S17 to 19" 4". At Strassburg, moderate. 

March #, 1896, at 16° 40". Recorded through Europe. 

August 21, 1896, at 100",  Reeorded st Padiia. 

September 2, 1805. At 13° to 06" and 10° at Shide. 

March 15, 181. 10° 36" at Shide. 

September 21, 1896, at 16° 53", Reoorded through Europe. 

March 23, 1807. At Shide at 429", alight. 

Sir James Anderson, in 1887, speaking about the interruptions off 
the river Rovuma (11° S. lat.), remarks that, so far a# soundings showed, 
there was an even bottom and all that could be desired asa bed on which 
to place a cable, yet every yeat the cable broke. The broken ends 
suggested that the cable had been suspended until it snapped, Although 
the cable was shifted further out, and then closer in, it still broke. This 
happened eight times, and it was noticed that the interruptions occurred 
ut abont the same titne of the year. Seven of these breaks are fairly on 
the same linw, and Sir James's anggested explanation of thie cause was 
that the time when the interruptions occur is at the termination of 
the rainy season in the African mountains, at which time fresh-water 
springs take away the bottom on which the cable lies, and leave it 


Mr. Jobn Y. Bachanan suggests that sometimes a cable may be 
broken in consequence of its slowly subsiding through ooze, until the 
catenary strain becomes so great that it eventually snaps, 


Aden—Bombay.—Interruptions noted on thie section were the fol 
lowing :— 

July 11, 1881; June 3, 1885; July 27, 1885; July 11, 1868; Angust 11, 
1888, 

On the second and last of the above dates tho two cables connecting 
Aden with India were simultaneously broken, and the traffic between 
India, Australia, and the East had to pass over the land lines of Russia, 
Persia, and Turkey, ‘Tho fractures took place on an even bottom « few 
handreds of miles from Aden. At the time of tho 1885 interruption, « 
fearful cyclone was raging st Adon, and it is therefore possible that the 
ruptures may be attributed to cansés similar to those which seem to 
have operated on the Bilbao cables; The place of fracture was 119 knots 
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from Ailen, 20 to 25 miles.south of the Arabian coast, at a depth of 870 
to 990 fathoms, on an even bottom of mud. 

Penang and Madras.—Interruptions noted on this section have been 
as follows :-— 

May 12, 187%; November 15, 1875; Match 28, 1876; November 9, 1878 
April 22, 1880; January 31, 1881; June 6, 1883; November 15, 1883; Jane 18, 
1884 ; September 2, 1886; November 2, 1888; November 14, 1834; September 
29, 1888 (4; May 15, 1890, 

On the above dates horizontal pendulums or the equivalent instrn- 
ments were not in operation, but that these interruptions were partly 
due to sub-oceanic change may be inferred from the fact pointed ont by 
Sir John Pender in the Electrical Review of May 23, 1890, who says 
that nearly all the interruptions on this line have taken place on very 
bad ground near the Nicobar islands. 

South-East Parts of Asia —Tho following complotes the list of 
interruptions on far eastern lines :— 

Bangoon—Ponang:-—Septomber 4, 1880; May 13, 1810, 

Penang.—-November 20, 1873; August 7, 1876; November 8, 1876 ; 
December 20, 1870; July 20, 1877; Ovtober 19, 1877; Soptember 415, 1X78. 

Batavis—Singapore —March 31, 187% (2); May 20, 1874(7); August 13, 1874; 
August 18, 1874; Docember 14, 1874; September 2, 1875; November 5, 1875; 
May 0, 1876; June 29, 1876; October 25, 1876; Fobroary 27, 1877; September 
28, 1877; November 9, 1877; January 22,1878 ; May 2, 1878; Augnat 31, 1878; 
October 28, 1878; December 28, 1878; Septomber 20, 187); December $, 1883, 

Port Darwin snd Java (Banjoewanji)—Junw 21, 1872; April 27, 1876; November 
8, 1877; September 27, 1878; May 29, 1879 (%); July 4, 1879; March 6, 1883; 
March 10, 1883; April 6, 1883(?); October 22, 1885; June 20, 1888 (two cables 
broken); October 10, 1888 (both cables broken); Octoher 22, E888 (both cables 
broken) ; July 11, 1800 * (three cables broken, one being to Roebuck bay); February 
23, 1893 *; Murch 22, 180% *; September 27, 1803 *; October 25, 1893 (two cables 
broken, see Heetrician, Novamber 5, 1893); October 2H, 1893 .°, 

The horizontal pendulum records are as follows :— 

February 22, 1803, At Strassburg, 11-28" to 11-78"; also at Nicolaiow. 
Moderate. 

March 20, 1603. At Strassburg, 5°18" to 5°53": also at Nicolalew. Moderate, 
Origin probably in Zante. 

September 11, 1893, At Charkuw, 16" 13" to 17* Gu, 

October 22, 1893, At Charkow, 13°. 

The two fractures of June 29, 1888, took Place 20 and 25 miles south 
by weat of Mount Dodo, Sumbawa, where depths vary from 734 to 1130 
fathoms. Sir John Pender, at the ordinary general meeting of the 
Eastern Extension Australasia aod China Telegraph Company (see 
Electrician, October 12, 188%), says that it was fonnd that these breaks 
resulted from “ voloanio” action, and, curiously enough, when the cables 
were recovered, all sorts of things, even the roots of trees, were found 
attached to them, The wholo thing seomed to bes great upheaval of 


nature. From the same paper, August 20, 1485, we learn that these two 
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interruptions took place st points widely separated.+In Port Darwin 
time, the fractures took place on June 29, at 10.40 p.m. Pf The three 
interruptions of Jnly 11, 1890, took place, in Banjoowanji time, at 1.35 
4,1., on a rough, umeven bottom, between Tafol Hoek (Bali) and Balam- 
bangan point, Java, where the depths vary from 155 to 927 fathoms. 
The duplicate cable was broken in three places, and overlaid about 65 
miles from Banjoewanji. ‘The three cables run along two sides and near 
the bottom of a gully separating Baly from Java, and are abont 7 miles 
apart, ‘They practically broke on one line, and the cause was “ volcanic” 
action (see Electrician, October 24, 1890, vol. xxv.). In this instance, 
as in that of June $0, 1888, the submarine displacements extended over 
an unusnally wide ares, and when we refer to a chart, it is seen that at 
w distance of 9 miles in « south-west direction from Tafel Hoek there is 
depth of 1180 fathoms, indicating a slope of 1 in 7, 

The only interruptions which can be compared with the records of 
horizontal pendulums are the last five. The time of the interruption 
of March 22, 1803, is not known. The mean Greenwich times and 
dates at which the remaining four took place in 1893, aré as follows :— 

1, February 22, between 4° 20* and 16° 20". 

2. September 12, 12" 20" 

8. October 24, 17* 5*. 

4 October 26, 3" 0™. 

The conclusion is, that only the first of these four interruptions took 
place when an unfelt earthquake was recorded in Europe, but similar 
disturbances were noted on September 11 and October 22. 

The following table ia a comparison of the days and hours when 
earthquakes wore felt in Java, with the times at which cables were 
interrupted — 





| 
Shocks felt in Jove ond Sumatra Is apprextmate GMT. Date and (MT. of cable-tnter- 
(Materia tine — 7 hours) | ruptions, 


1872, June 16, 12" to 14° June 21 
1876, April 23, 10° 10". Samatra | April 27 
1877, Nevember $ to 4 | November § 
1878, 21, 1% 30°. Sumatra September 27 
1879, without records 
eee ey | Ba 
r . 

1888, Jane = oy", Hatavia June 29, 2 40™ 

Weaeaadaste Ret Beries of shocks Ootober 9 
1890, Jul e150 40 1 ae. Savino | = 

A pinay besry. Java duly i, o re se 

180, February 28,15" 15", Java Kary Se 

March 22,19" $2", Light Jove _ March 22 (time usknown 

9, 22° 57% Moderate, Java Saptamber 37, 12° 26" 
October 28, 9° SU". Fifteen shocks, very | 
heavy... Java October 25, 17" 25" 


278 SUBOCEANIC CHANGES. 


For tho interruptions of cables on June 20, 1888, and July 10, 1890, 
we have the assurance of those connected with their management that 
the cause was volcanic or seismic, whilst tho actual or clows coincidence 
in tho dates at which tho remaining interruptions have taken place with 
tho days on which earthquakes have been felt leads ta the belief that 
the Port Darwin—Jaya section has suffered more from the offects of 
sudden sub-oceanic change than from any other canse. ‘The European 
records of February 22 evidently refer to the disturbance which caused 
the interruption on that date in Java, between the hours 4-20 and 
1Lh20, 
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The foregoing table is a list of the thirty-eight lines just discussed 
slong which one or more cables are laid. Since these lines were estab- 
lishod, the number of interruptions which have ocourred have been at 
least 245. For certain lines it would appear that fractures were more 
frequent at one season than at others, and that therefore a proper 
analysis of the table or its parts, such, for example, as thone to which 
earthquake statistics have been subjected, might lead to the discovery 
of periodicities in cable-interruptions. Unfortunately, because the 
material in our possession is yot so meagre, such discussions must for 
the present be reserved. 

Out of the 245 breaks, 87 of them, each marked with an asterisk, 
oconrred at the times when instruments were in operation which would 
record unfolt earthquake effects, Fifty-cight of the 87 cable inter- 
ruptions ocourred at or abont the times when Europe waa ogitated by 
these unfelt movements. The fractures accompanying earthquake, or, 
as it is sometimes called, volcanic movement—which could be felt, and 
which in two instances caused destruction on seighbouring shores, 
were at least 10 in number, The Javs reconis might possibly rain 
thie number to 24 In three of these instances, two or three cables 
were broken simultancously, and in these cases, the submarine dislocations 
extended over a wide area; in the Gulf of Corinth great changes in 
oooan depth were brought about, and from this lattor place we know 
the motion to have radiated, so that a few minutes after the interruption 
well-defined diagrams of earth-waves were obtained at localities 1000 
miles distant, at places where no movement could be felt. 

Instances like the latter clearly establish a connection between cable- 
interruptions, earthquake-motion which bas been felt, submarine dis- 
location, and the records of horizmtal pendulums in distant localities 
whore oarth-movements have not been felt. This being the onse, and 
because carthquake-motion cannot be felt at great distances from its 
origin, it is reasonablo to conclude that the records of unfelt earthquakes 
which approximately coincide in time to those at which cables have 
been interrupted may sometimes indicate that submarine geological 
changes have accompanied seismic efforts. 

Although certain conclusions arrived at in this paper are definite, 
antil the materials necessary for analysis can be obtained, others remain 
matters of inference. The records of interruptions for tho lines 
mentioned are, we have reason to believe, incomplete. The horizontal 
pendulum records with which to make comparisons have not only heen 
few in number, but, because they are confined to Europe, could only be 
expected to throw light upon disturbances originating at a great distance 
which were exceptionally large, The records of earthquakes which 
have been felt are confined to an imporfect list for Java, a few from the 
Moditerranean, and a few reported from the west coast of South America. 
Lastly, the hours, and in some cuses even the days, on which cable 








280 SUBOCEANIC CHANGES, 


interruptions have taken place, together with the probable cause of these 
interruptions, are unknown. Theso latter facta are no doubt to be found 
in the archives of many cable companies, and it would be to the interest 
of all who desire to increase our knowledge of sub-oceanio change if 
comparisons could be made between the records of unfelt earthquakes 
now published, and the times and circumstances at and under which 
corresponding cable-ruptures have taken pluce.* 

All that it is expected to find ix, that a certain and probably a small 
proportion of these interruptions may correspond in time with seismic 
disturbances, and, hecause we know that certain cables have been lost by 
landslips and dislocations accompanying earthquake-movement, it is to 
be hoped that the expectation may be regarded asa reasonable conjecture. 

An Attempt to estimate the Frequency of Submarine Dislocations — 
Tf it can be assumed that the majority of eable-interruptions are dine to 
submarine displacements, and not to faults inherent in the cables them- 
selves (which are comparatively of rare occurrence), the swaying of sue- 
pended seotions uuder the influence of waves and currents, the movements 
of marine creatures, the boring of a teredo, and other exceptional canses, 
then the tables which have been given of cable fractures will give some 
idea of the frequoncy of such displacements, Becansé the list of interrup- 
tions for a number of the lines mentioned are imperfect, and beeause each 
cable follows a path carefully chosen us not being likely to enffer from 
submarine disturbance, the frequency of dislocation derived from such 
an assumption is more likely to be a minimum than a maximum. From 
the known number of interraptions which have ocourred on sections of 
given length in a given number of years, the table (p. 281) of dislooa- 
tion frequency per mile of coast per year has been computed, 

The coasts taken are the east and west sides of South America and 
Africa. The total length considered representing shores which are 
steep and those which are gently inclined is about 11,000 miles, The 
general result which ix reached is that the dislocations per mile per year, 
on the oonst-lines considered, which may be taken as having on the 
average a character similar to that of the coast-lines of the world, are 
Tepresented by the number 00023, that is to say, there is on the average, 
one dislocation for every 434 miles per year. If we increase this 
number to 500 miles, and remember the character of the reconis and 
that of the facts to which they refor, although we have attributed all 
the interruptions to submarine change, we aro inclined to the opinion 
that the estimate is not too great: This being granted, then, as there 
are about 156,000 miles of ooast-line in the world, if the same were 
surrounded by loops of cables, although each section might be laid in 


* The writer, whoee address is Shido Hill Howse, Newport, LW,, Ragland, would 


be glad to receive any information tespecting the day, hour, and probable causes of 
failure, comuected with cable-interruption. a / 
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the most favourable position, more than three hundred interruptions 
resulting from submarine disturbance might bo expected to occur every 
year. In deep water on a level soft bottom experience shows that a 
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eablo may remain undisturbed and unchanged for long periods of time, 


indioating, as we have already pointed out, that geological change is 
proceeding with oxtreme slowness. 


Sacriox IV. 
Conclusions and Suggestions for a Seismic Survey of the Worl. 


Because earthquake origins aro more numerous beneath the sea than 
upon the land, it is fair to assume that the bradyscismical operations 
resulting in the folding, bending, crushing, fauiting, and thrusting of 
rock masses are more active in the recesses of the ocean than they are 
upon our continents, Sub-oceanio volcanic activity, a8, for example, 


that which is met with in the mid-Atlantic, probably indicates the, 


existence of bradyseismic movement and a relief of strain, The con- 
contration of detritus derived from continental surfaces along couat- 
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lines on tracts Which are comparatively small, indicates that beneath 
the sea the growth by sedimentation is greater por unit area than the 
similarly estimated loss is by denudation on the land. This rapid aub- 
marine growth, largely under the ipfluence of gravity, but modified by 
hydrodynamic action, leads to the building up of steep contours, the 
stability of which may be destroyed by the shaking of an carthquake, 
the escape of water from submarine springs, the change in direction or 
intensity of an ocean current, or by other causes which have been 
enumerated. That submarine landslides of great magnitude have had a 
real existence is proved for certain localities by the fact that after an 
interval of a few years very great differences in depth of water have been 
found at the same place, whilst endden changes in depth have taken 
place at the time of and near to the origin of submarine earthquakes 
(see p. 272). Large ocean waves unaccompanied by volcanic action indi- 
cate that there have been very great and sudden displacements of materiale 
bencath the ocean. The most important evidence of sub-oceanic change 
is, however, to be found amongst the archives of the cable engineer. The 
rontes chosen for cables are carefully selected as being those where inter- 
ruptions are least likely to occur, and yet, as it has been shown, something 
which is often of the nature of s submarine landslip takes place and 
some miles of cable may be buried. Here we seem to have proof positive, 
especially along the submerged continental plateaus, of sudden sub- 
oveanic dislocation, Because these changes are frequent, it is reasonable 
to suppose that sedimentation and erosion, and other causes which lead 
up to tho critical conditions, are geologically rapid. 

Briefly, the foregoing notes and facts indicate that beneath the 
oceans certain important geological changes are more rapid than they 
are npon land, whilst new sources from which information respecting 
these changes may be obtained are pointed out to the student of 
dynamical geology. 

The more important of these sources are the experiences of the 
cable engineer and the records of scismographs, which are sensitive to 
anfelt movements. When a number of these instruments have been 
established round the world, on the borders of groat oceans, and on 
oceanic islands, it is difficult to overestimate the practical and scientific 
results which will follow. 

The greater number of records, as it has been shown, would refer to 
disturbances which originated beneath the sea. From the times at 
which earth-waves arrived at different stations, as, for example, on the 
two sides of the Atlantic, it would be possible to localize their origins, 
and in time districts would be indicated which jt would be well for 
those who lay cables to avoid, Work of thiv nature has, by means of 
ordinary seismographs, been partinlly accomplished for Japan, ani the 
seismic maps of that country (see Seiem. Jour., vol. iy.) show that sub- 
oceanic disturbances originating near to the coast ure herded in groupe, 
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Should a trans-Pacific cable be landed in that country, to effect this 
through the middle of one of these groups would be inviting its 
destruction. 

If we had the means of knowing that when an interruption cocarred 
in a cable at tho same time an unfelt earthquake had been recorded, 
we should then be in a position to attribute the fault to its proper 
cause. The practically simultaneous failure of three Atlantic cables in 
1884 led to the hypothesis that they had been broken by the grapnels 
of a repairing vessel ; fortunately for the owners of this vessel, it could 
not be substantiated. 

From the Electrician of August 20 and Ootober 12, 1883, we learn 
that the simultaneous interruption of the two cables connecting Java 
and Australia in 1888 cut off tho latter from the ontside world for 
nineteen days, ani gave a pretext for calling out the military and naval 
reserves to meet the contingency of war having broken out. In 1890 
three cables were simultaneously broken, and telegraphic communication 
with Australia was cut off for nine days, On these oocasions, had there 
been established in Australia a proper instrament for recording unfolt 
movewents of the ground, it is extremely likely that the cause of the 
interruption would have been recognized as dus to seismic action, and 
the fear of war and the probable accompanying commercial paralysis 
wonld have been averted, Other direct benefits, which have already 
been derived from the records of instruments such as it is here proposed 
to establish round the world, are that they enable us to extend, correct, 
and even to cast doubt upon certain olasses of telegraphic information 
published in our newspapers. 

Late in June last year we learned from our newspapers that « great 
disaster had taken place in North Japan, and that nearly 30,000 
people had lost their lives. Seismograms taken in the Isle of Wight 
not only indicated how many maxima of motion had taken place, but 
showed that there had been an error in transmission of two days, the 
catastrophe having taken place on the evening of June 15, 80 that all 
who were to reach the stricken district after that date were in safety. 

On August $1 of the same year, the Isle of Wight records showel 
that a disturbance similar to that which had occurred in Japan had 
taken place. On account of this similarity, it was stated that we should 
probably hear of a great earthquake having taken place in or near that 
country on the above date at 5.7 pm, Four weeks later this was 
verified by mail. Anothor instance occurred some weeks later, when 
our newspapers announced that a great carthquake had taken place and 
several thousand lives had been lost in Kobe. No doubt those who had 
friends and property in that city were filled with anxisty. On this 
occasion the Isle of Wight instraments were still indicating that nothing 
of the magnitude described conld have oocurred. Later it was discovered 
that the telegram was devoid of all foundation. 
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If we next turn to the:edlantific Sapact:of the proposed investigations, 
we at once reoognize the importance of the results which it is hoped may 
be obtained for the hydrographer and the student of physical geography 
and geology. 

Tho greatest result which it is hoped may be achioved is to accurately 
determine the rate at which earthquake motion is propagated over long 
distanees. In some instances the rates which have already been 
determined are so high, reaching 12 and more kilometres per second, 
that the supposition is, that motion does not simply go round our Earth, 
but that it goes through the same, and if this is so, then a determination 
of these rates of transit will throw new light upon the effective rigidity 
of our planet, 

That these suggestions have been well considered is testified by the 
issue of tho following circular, copics of which have already been 
forwarded to certain countries by the Foreign Office :— 


SEISMOLOGICAL INVESTIGATION. 
Comurrrst arrom'ren ny tHe Barra Assoctarion, 


Loni Kelvin, fa Poof, JA, Ewing, 22,3, 

Prof. W. G. Adan, ¥.n, Prof, C. G. Knots, 

Dr. J, T. Bottomley, v.00 Prof. A. G. Lebour, 

Sit FS. Bramwell; Bt, rims. Prof. R. Meldola, ri. 

Prof. G. Hi. Darwin, v.n.8, Prof. J. Miine, ¥.n.8., Secretary. 

Mr, Horace Darwin, Prof. J, Perry, r.ns. 

Major L, Darwin, Prof. J. H. Poynting, 1.04, 

Dr. ©. Davison, Seoretary, Dr, Issac Roberts, y.n.a. 

Mr, G. F. Mr. G. J. Symonils, v.ns., Chairman, 





BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 
Burlington Hone, 
Landon, W. 





, 1897, 
————— 


It has been established that the movements resiiting from a large earth- 
quake originating in any one portion of our globe can, with the aid of suitable 
inatramenta, be recorded at any other portion of the same; therefore, the Seiamo- 
logical. Investigation Oommittee of the British Association aro desirony of your 
co-operation in an endeavour to extend and systemstize the observation of auch 
disturimnaces, 


Sitnilar instruments should be used at all stations; and the one recommended 
by this Committee av being simple to work, and one that furnishes results 
suiiclently sccurate for the main objects in view, ts Indicated in the accompanying 

* The report referred to will be found in the ‘Reports of the Britinh Associution for 


1896," pp. 180-281, ‘There is » sketch of the instrument 187, 
3 ae on B. and an example of 





SUB-OWEANIC CHANGES—DISCUSSION. 285 


We desire to know whether you are disposed to purchase, and make observations 
with, one of these instruments, the cost of which, inclading photographic material 
to last one year, packed for shipment, is about £60. Should you reply In the 
affirmative, we shall be pleased to arrange with a compétent maker for the con- 
struction of an justrument for you, and to furnish instructions respecting installation 
and working. In case an instrament be establiabel at your observatory, we should 
ank that notes of disturbances having an earthquake character be sent to ue for 
analysis and comparison with the reconds from other stations. From time to time 
the results of these ¢xaminations would be forwarded te your observatory. 

The first object wo have in view is to determine the velocity with which motion 
is propagated round o¢ possibly through our Earth, To attain this, al} that we 
require from a given station are the times at which various phases of motion are 
recorded ; for which purpose, for the present at loast, we consider an inatrument 
reconiing a single component of horizontal motion to be sufficient. Other rewnlte 
which may be obtained from the proposed observations are numerous, 

The foci of anbmatine distarbancea, such, for example, aa those which from time 
to time have interfered with telegraph cables, may possibly be determined, and new 
light thrown upon changes taking place in ocean beda. 

The records throw light upon certain classes of ditturbances now and thea 
noted in magnetometers aud other instruments susceptible to alight movernenta, 
Whilst local changes of level, some of which: tuay bave a dittrnal charseter, may, 
under certain conditions, become apparent, 

Trusting that yon will find it possible to co-operate in this endeavour to extend 
our knowleige of the Earth un which we live, 

Wo remain, Sir, 
(On behalf of the Committes,) 
Your obedient servants, 
G.J. Sraoss, Chairman, 
©. Davao, } Joint Honorary 
J. Mixes, Secretaries. 
Tt te requested that ropiies be addressed. to— 
The Seismologion! Committee, 
British Association, 
Burlington House, 
London, W, 


Before tie reading of the paper, Admiral Sir W. J. L. Watarrox, Vice-President 
(in the chair), said: Mr. Milne reynires no introduction from me, for he has read 
Papers here before, and hn has a very important comuuunication to make to-us to- 
night, which I will now auk him to read, 

After the reading of the paper, the fallowing discussion took piace ;— 

Sir Axcmmato Grixte: We have all Jistened with pleasure to this paper, "All 
toads Jend to Rome,” and when read the title, “Sab-oceanio Changes,” I knew 
that in Mr. Milue's plan of the world every road leads to the earthquake. I was 
Prepared, therefore, to find that sub-oceanic changes were largely of a seimmic kind. 
T have listened with grest interest to all that he has aaid to us with regard to the 
Jats bo haa been able to obtain from the cable companies, I think that 1 really 
the importatit part of the paper, We know so little of what takes place in the 
Geoper parta of the ocean, and only by direct experiment can wo obtain the neces- 
"ry information. The experiments earried on by the cable companies teven! that 
* good many changes from time to time take place, ‘There & one misapprehension 

No, ITL—Skrremnen, 1897.] v 
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which I dare say the author did not mean to convey, viz. that earthquakes are 
mainly sabeuarine, and belong more to the ocean than the land. I don’t think 
that iy quite the case, even on bie own showing. He told us that the continents 
begin at the bottom of the continontal slopes, and that about the bottom of these 
dlopes earthquakes chiefly take their rise. We have long known that the margins 
of the continonts are critical lines; that geological changes have been apt to take 
place there more frequently and with greater vigour than elaewhere, Britain, for 
instances, lies of the matgin of the Karupess continent, and I suppose there is no 
area of the eam size on the face of the globe which contains within it so marvellous 
a record of volcanic action. Going back from comparatively recent to the mast 
remote geological times, the borderland of the continent seems to have been always 
the most sensitive tract, and it is there that voloanoes and earthquakes have been 
imoat apt to occur, When Mr, Milne speaks about earthquakes being more under 
the sea than on the land, I would modify that statement by saying that, while 
carthqtnkes undoubtedly originate under the sea, they nevertholes belong to the 
great continental uplifte on the face of the globe rather than to the eeu-bottom. 
The bottom of the great ocoans aro comparatively quiet, undisturbed regions, 
except along the lines where submarine ridges oocar, and where probably volcanic 
operations are at work. ‘Then as (o another point which the author passed rapidly 
over—the deposits worn off the face of the laud and laid down on the sea-botton. 
He spoke of some experiments with an aquariam, by dropping fine sand from 
« point Into the water, and so building up cones Now, l imagine that when a 
river or series of rivera enters the ses, the material transported from the land is 
not thrown down it cones, but spreads out pretty eveuly over the sea floor, If 
you take a wide view of the aubject. and make a section across the submarine 
continental plateau to the great ocean floor beyond, you will find that instead of 
cones, sheets of sediment, sloping more or less gradually from the edge of the land, 
are spread out towards the deeper water. It may be that from time to time ooean 
currents distorh this sediment, We do nut know very much abvat what ocean 
currents do st auy great depth, Thiv is a point on which the cable companies 
may be able to throw some light. ‘That there may be « good deal of burying and 
chaflug of cables by material heaped on them is probable; Mr. Buchanan has 
rumarked that submarine cables may quietly subside in suft voze, whiol, acoumd- 
lating over them, may cides such # strain on them when they are pulled up as to 
toake them sotually bresk. That the cables uiny break by fretting against steop 
slopes of rock of broken und irregular contours, I think highly probable; that thia 
takes place from time to time along the seaward fanes of continents seems exceed- 
ingly likely. I ubould Tike to separete the actual observationa which the author 
has brought before us from the apeculations he has founded upon them. All Mr. 
Milne’s speculations are suggestive, You may not pethaps concur with him in 


those of an obervant and thoughtful man. ‘They make you think snow about 
what you xnppoxed you knew quite well, and, by putting thingy in another light, 
open your yes, and take your mind moze ready to receive the fresh information 
he gives you. 

Prof. Pengt: 1 should have preferred to hear what Mr, Gray hus to my; 
indeed, 1 bave nothing to ssy on the subject, except that perhaps, if Sir Archibald 
Gelkie would think that Mr. Milne was only imitating in a little bow! or aquarium 
what occurs in the huge ocean, he will see that the little slope of sand Prof. 
Milne formed may not be so very dissimilar from the bank formed in the ocean. 
Prof. Milne has, st two or three lectures where I have heard him, speaking of 
seiemic phenoa.ens, attracted my attention and tried to atiract the attention of the 
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audience to the usefulness of seismic survey. At one time be told us—and I know 
it te. quite trae—that these observations he made during so many years havo given 
much useful information as to how to build houses in an earthquake coantry, 
Another time he told us another we of these observations. ‘To-night he has been 
telling us about deep-sea cables, and with regard to these, [ would submit, with all 
deference to Sir Archibald (Geikie, that Prof, Milne’a idea aa to their fracture ls 
surely a reasonable one, Whe we have three cablea many miles apart, of different 
ages, breaking at the same time, it is very unlikely that their fracture can have 
been die to their gradual sinking in ooze. In the usefulness of seismic observation 
in bouse-building and cable-laying, I am as much a beliover as Prof. Milne can 
want any of his hearera to be, and I grant that he appeals In tho right way tos 
popular audience, but it seems to me that his information is of enormously greater 
value than he has yet stated. 

We live upon a huge object, 8000 miles thick, and we have s small amount of 
knowledge about its mere akin, aay 2 miles of its thickness. Lord Kelvin tells us 
that it must be very rigid and yet very hot inside; geologists think it muat be 
liqtid; men who study magnetism say that they are in a state of perpetual ignorant 
wonder about the Earth's inside; we all know that, whatever be the state of the 
matter Inside, it must be quite different from that of all stuif known to us. Now, 
Milne’s experiments and obeervations have not gone very far as yet, but so far as 
they bave gone they show that they can reveal to us some of the Earth’s secrets, 
It is very wonderful that when ho secs a record of a distant earthquake, he can tell 
whether the motion has travelled 7000 miles or only 1000 miles; ‘in the first case 
the motion being proceded by long-continued tremors, in the latter by’ tremors 
lasting only ten minutes. What ix the meaning of the enornious velocity of these 
tremors ? 17 kilometres per second! No kuown property of rock suxgesta to usa 
velocity more than # fifth of this, These messages of his have come, not slong the 
surface, but through the body of the Earth; properly observed and stodied, they 
will surely give ts Information which we at present soe no other means of getting. 
Prof, Milne aaks for s seismic survey of the Marth; that these meseages which ars 
always being sent ahal! be recorded at a number of places sufficiently far apart, As 
a member of the Kew Committee, I gave my volce for the putting up of an Instru- 
nient near London, and this is now being douse. I wish God-apeed to Prof, Milne in 
every effort he makes to indace people to establish receiving-instrumenta all over 
the world, If people need to be bribed, if these stations cannot be established 
nuless they are likely to be useful to builders and telegraph people, by all means 
let us hear about carthquake-proof walls and railway bridget and cables; but I 
venture to tell this audience that the tatter is one of very much greater impor- 
tance—it concerns not merely our material well-beiog, but our knowledge of the 
secrets of nature, 

Mr, Marrunw H. Guay: [have very little to add to what ww haye heard to- 
night from Prof. Milne, I am sure it is a moat interesting sabject. There are 
many useful points in these olwervations which Prof. Milne luid befors -you, 
which more concern telegraph companies than those interested in establishing 
teiamic stations, Prof, Milne pointed out that Austmiia might have known that 
the cables were broken by earth-movements if they had stations for observing 
them, instead of doing as they did—oall out the troupe, put ships Into commission, 
vend men to the forts, and generally disturb the whole courve of peaceful commerce. 
He has sgnin poloted ont in Japan and its vicinity places where it is unsafe to lay 
4 cable, aud places where it is unsafe to land # cable; I understand that ut the 
present time the American Government, or some of the people, are lsying a cable 
from San Francisoo to Hawaii and. Japan, and there ia no doubt that the reault of 
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these observations will be of the greatest assistance and help to those engaged In 
that work. J don’t know that Ican say anything on the subject of the cause of 
earthquakes, ag it is rather wide of the matter before the meeting. It has occurred 
to me that the percolation of water through some of the strata, aud its reaching shale 
or some stratified body which absorbs the moisture, would cause a swelling of this 
particular etratum,and doubtless that would move the overlying rock. This seems 
rather a small cause for so large an effect, but cne remembers the way in which the 
granite was broken up in the quarries at Assusn, There ts one block half hewn 
from the quarry, about 100 feet long, where they have dug small hoies in « line in 
the granite, aod in these they put wedges of soft wood. Water waa then allowed 
to run in a small channel, and tho swelling of the wood parted the granite, although 
it seems an impossible thing to happen. ‘Therefore | think the awalling of the 
vtrnta due to the percolation of water is of importance, becanse very great tension 
being estublished in the overlying rocks, when the poivt of elasticity is reached, tha 
rocks suddenly crack,and create those movements Mr. Miloe haa spoken of. T.can 
only sey that Lan very glad to have listened to thie paper. [t throws a great 
dea) of light on the causes of things of which we know very little, and all interested 
In submarine cables will be much indetted to Prof. Milne for the light, new in many 
pointa, which he has thrown on the subject. 

Mr. R. Kaye Gnari [am afraid 1 cannot my very much on the registration 
of earth-movetnents, or how far those are responsible for the interruptions af wub- 
tharine telegraph cables which lie parnllel to shore-lines and across continental 
slopes, Having considerable experience in cable matters, I can, however, confirm 
every word Prof. Milne has said as to the continual interruptions of lines Inid under 
these conditions, and can also bear witness that these interruptions am almst 
alwaya due to rubmarine landalipe. Whether theee landslips are caused by esrth- 
tremorr, geologists aru better able to judge than I; but any one can understand 
that accumulating slopes of mud or sand must gravitate to the lowest level, and 
that at certain stages in the nccumulation, a atate of critloal stability ix created, 
which earth-tremors may easily disturb, 

I must, on bebalf of certain cable companies, thank Prof. Milne for the great 
pare with which be treate questions that are of first importance to as, and for the 
tnormonk labour which he haa expended in compiling evidence in support of his 
theories, His work is very useful to the proprietors of cable property, and con- 
weywently to the whole world. What the world would be to-day without submarine 
telegraphic communijoation—America cut aff from Eorpe, and our colonies cut off 
from ne—ls tomething too terrible to consider, and if any man advances good 
evidence a+ to the caves which bring about their interruption, and thus pute 
into the hands of the engineers the power of redocing them, he earns public 
gratitude. [f Prof. Milne and other scientific men are working in that direction, 
it ja surely little to axk the public to assist in establishing the seismic observa- 
tories which he has so much st heart. So faras | can inflacuce matters, | shall 
he glad to give him any help that les in my power, 

Aduiiral Wuanrox : Prof. Milne hae broken such comparatively new ground 
and covered a much that be octtainly hasgiven all of ire much food: for reflection. 
It is extremely difficult te sunt up in any way what he has put before us, and make 
any remarks, except brief ones. The subject of enboceanic changes ia extremely 
interesting to me, and I don’t think I have ever listened to a paper which has 
suggested more to me than Prof. Miine’s, He would not profess himeelf, I am sure, 
to say that he has proved all the propositions he has put before us, but with regard 
to the mest juteresting ote, the most patent thing ls that some earthquakes are 
caused by the sudden elipping dows of sterp submarine slopes, ‘That woul! be an 
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extremely lotervating thing to follow up. He has given us the cus, amt no doubt 
attention will be called to that, and at a future time we shall ses whether Mr. Miloe’s 
theories are trav or not. No doubt there are a great many slips under tho sea, but 
Tama little bit doubtful about some of his evidence as to the actual slopes, IT am 
rather more struck by hia suggeation—which |» not absolutely new, though he has 
fat it in a new way to ne—of the breaking out of submarine eprings, aud = great 
many telegraph engineers have very strong ideas on the #abject of these springs 
causing the cables to be broken by moving the material along the bottom of the sea. 
I have never thought that possible to any extent where cables are broken and found 
buried, and think It more probable that the cables are broken by the slipping of 
material, as Mr. Milne suggeste. 1am inclined to think that undermining by sub- 
marine springs is aa likely to be a fertile source of slipping as earthquakes, I have 
had the advantage of carefully reading the paper which he has summarized to-night, 
and he mentions submarine springs as another cause of sub-oceanic changes, 

If be succeeds in getting a sufficient uumber of instruments established tu 
different parts of the world, on which shocks and tremors can be recorded, there 
will be more opportunities of finding out whether certain breaks of cable are caused 
by earthquake, or in. some other way. A great many of these breaks, as is well 
known to telegraph engineers, occur at certain times of the year, which rather 
points to some such source as submarine springs instead of earthquakes, All these 
things are complicated, 

You will, Tam ware, all join with me in thanking Prof. Milne for the mout 
interesting and hurmorous lecture he has given to-mgbt. 





THE PHYSIOGRAPHICAL FEATURES OF THE NYASA AND 
TANGANYIKA DISTRICTS OF CENTRAL AFRICA.* 


By J. E. S, MOORE, AROS. 


Tue following is a résumé of the topographical notes which I ol- 
lected concerning the character of the country traversed during a 
recent journey to Lake Tanganyika rid the Zambesi river and Lake 
Nyasa, The information was gathered in order to obtain the kind of 
grasp of the physiographical characters of the country surrounding and 
*eparating the two great lakes, which would be useful in comprehending 
the special zoological problems I had in hand. It may be said, at the 
outset, that there exists a great deal of misconception concerning the 
physiographical characters, not only of the “fur interior,” but alao of 
many aspects of the country which lies east and west of the Shire river, 
and which constitutes the southern three-quarters of the environment of 
Lake Nyasa. The arsumption seems to have been implicitly, if not 
explicitly, made that this luke, becanse it ie long, narrow, and deep, 
owes its origin to the formation of the groat series of rift-valleys which 
are such a conspicuons feature of the country farther north. But a very 
little acquaintance with the shores east and west, and of the adjacent 
country to the south, is anflicient to show that the changes in the level 
of the land which have enabled Nyasa to stand where it is now, 1500 
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feet above the sea, had nothing to do with a rift; in fact, when one 
has reached the foot of Morumbala, facing the Shire river, a conntry 
has been entered which is typical of by far the greater part, not only 
of the Nyasa districts, but of the region known as the Shire highlands 
also, Here the country is composed of more or less lofty granitic masses, 
the axes of which rum approximately north and south, but which divari- 
cate from one another and enclose wide areas of land, which are now filled 
with modern alluvium, and form the extensive malarial flats or dambos 
which are the chief features of the country to-day. In fact, excopt for 
narrow rooky eminences visible in all directions, the whole region is 
composed of a succession of swanipy plaing at different levels and of 
widely different areas, many of which have undoubtedly at one time 
been oovered with water, but are now more or lees completely filled 
up with the decomposed granite and gneiss annually ewept down into 
them from the hills by the prolonged tropical rain. 

From the Kirk range and the higher portion of the Angoni vountry 
on the west, to the lofty mountains behind Lake Shirwa on the east, the 
whole country, as one moves northward towards Nyasa, is seen, on exami- 
nation of different portions of it, to be made uy in this simple way of 
snocessive modern fats and ancient mountain ranges, entirely composed 
of gueies and granite, and this necessarily renders the whole district, 
geologically speaking, without a history, 

On ascending from the great Zambesi and Shire river-beds near 
Katungs, and passing northward across the mountains through the new 
Blantyre settlement, one reaches a plain which descends slowly towards 
the east, and stretches between the Zomba mountains on the north and 
the still greater heights of Mlanje on the south. The eastern oxtromity 
of this plain is oconpied by the immense reed swamps and foul open salt 
water of Lake Shirwa, and it terminates still farther to the east in the 
unknown mountainous districts sonth of the Lujenda river, which flows 
east and north towards the northern boundary of the province of 
Mozambique, The horrible nature of the country round Lake Shirwa 
is almost indescribable, but every objectionable feature of a tropical 
quagmire seems to have become accentuated abont its dismal, sweltering 
shores, and the crowds of cranes, flamingoes, and screaming water- 
birds, which jostle one another for room among the reeds, only adi 
to the peculiarly depressing nature of the scene. Above the surface 
of this detestable lake, which is always blurred by a mirage effect (that 
sooms to be related to the miaxmutic stench lying over its surface, and 
which one cin escape by standing up in a canoe), there are two con- 
spicuous islands exactly similar in stractnre to the granite kopjes 
which rise abore the surface of the plain near the lake. 

To the north of the Zomba mountains the Shirwa plain bends woat 
and north, and in the latter direction, as Mr. Hotherwick showed somo 
time ago, the surface of the luke is little more than 50 feet below the 
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top of the watershed, which slopes down the course of the Lugenda 
river to the east.coast. Westward the plain extends round the moun- 
tains north of Zomba, and is in reality only separated by a very 
slightly elevated tract of forest from the wide extent of marsh which 
skirts the enstern shore of Lake Pamalombe, 

Like Shirwa, Pamalombe forms the umbilicus of another great plain, 
which is bounded on the east by the western face of the Shire highlands, 
and on the west by the Kirk range and its northern extensions, while it 
is shut in and terminated towards the south by an elevated ridge, 
througha gap in which the Shire river finds its way to the lower plains, 
down the Murchison cataracts. ‘To the north, this plain is really 
continuous with the great alluvial flat surronnding the sonthern 
shores of Lake Nyasa. Thus it will be seen that beyond the sonthern 
extremity of Nyasa there exists today a series of great alluvial flats 
which are approximately of the same height, and throughout their entire 
extent these flats show abundant evidence of having been covered at 
one time, or a succession of times, with water. There are many places 
in which tho dry mnd and sandy vlay which form the soil contain the 
remains of Melanias and Viviparas now living in Shirwa and Nyasa. 

Unfortunately, I was not able to make observations on the plain 
between Lakes Shirwa and Pamalombe, and consequently am ignorant of 
ite height, but if it is not higher than the top of the watershed north of 
Shirwa; an elovation in the water of Nyasa sufficient to cover this tract 
would not only connect Shirwa with Nyasa, but would cover « great 
part of the Mlanje plain, and the whole of the flats east and west of 
Pamalombe, as well'as those about Fort Johnston south of Lake Nyasa. 
It would, in fact, extend Nyasa enormously to the south; but such an 
extension is now impossible, owing to the level of the ontlet of the 
Shire river at the Murchison falle being what it is, ‘This outlet, how- 
ever, ix lower than it was once, owing to the erceion and cutting down 
of the river-bed by the rains, I shall return to this again. 

The depression in which Nyasa lies is divided towards the south 
into two great arms, one of which to the east is, as T have said, 
geographically continnons with the Mianji, Shirwa, and Pamalombe 
plains; while the other terminates more abruptly in the mountains 
near Mangangu’s. ‘The lofty neck which separates these two branches 
of the Inke is a rugged continnation of the branch of the Kirk range 
whiok faces Pamalombe to the west, and is terminated to the north in 
the wild mountain headland above the site of the old Livingstonia 
Mission. Like the high mountain masses which flank the lake enst ani 
west, this tongue ie composed almost entirely of granite and granitoid 
rocks, and the lake lies thna, towards its sonthern extremity, in a series 
of deep valleys (sce Fig. 1), similar in all geological aspects to those 
enconntered in the Shire highlands. There is nothing suggestive of 
great faults or the formation of rift-valleys, and what is true of the 
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southern uolety of the lake in also true of the middle and as far as 
the commenvament of the uppor third of the lake's extent, 

From Rifa, where the two southern arms unite, the mountain ranges 
which flank the lake east and west gradually increase in height and 
grandeur until they produce the sablime scenery abont Nkata bay. 
Beyond this, however, there is a sudden change. Voyaging up the lake 
as | did along the west coast, one becomes aware of a mountain mass 
projecting beyond the general coast-line, the contour of which is totally 
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wolike that of any previously secn. Here, instead of the jagged profile 
or massive form of the gneiss and granite mountains, one sees the ter- 
raced outline of # lofty stratified scarp, which, on approaching nearer, 
is neon to be part of a V-shaped mass of stratitiod rock, sandwiched in 
between the gneiss and granite ranges on either side. The top of this 
mass forms the summic of Mount Waller, the surface of which is 
wpproximately flat; but the whole of the strata hus a slight dip to 
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the west, so that the crest of the soarp is higher than the plain 
behind it. 

Oa the north and south this mass is bounded by the gneiss and 
granite tnountains, and the stratified material rests in what appears ty 
be its original position between the hills (Fig. 2). The most characteristic 
feature whivh thia succession of scarps present to a spectator on the lake 
is « series of massive red mundstone cliffs, These rest npon a conglome- 
rate base, and this in turn is supported upon a mass of granitoid material 
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and gneiss, Tho red sandstone, which is about 800 feet thick, is covered 
by « series of fine yellow sandstones, and is finally topped by a species 
of shale, and this is probably related to the displaced coal (which has 
ulready been desoribed by Stewart *) from a deep gorge in the sonth. The 
exposed faces of red sandstone are much contorted in places, especially 
towards the north, giving one the impression that this twisting has been 
produced by the upthrusting of the igneous material upon which they 
rest. The granitoid base upon which the whole series rests is vinible in 
places just above the present water-level of the lake. Here the great 
stratified cliffs rise to a height 2500 feet above the water's edge, and 
their northern extension stands equally perpendicular above a low 
neck of land which stretches out into the lake to the north, This 
neck is also composed of stratified material, but the surface rocks them- 
selves are here similar to the yellow sandstones and shales of the top 
erest of the scarp of Mount Waller. Thus we have here, not only the 
existence for the first time in the Nyssa region of what are clearly 
aqueons deposits, but also the existence of a gigantic fault producing the 
series of imposing sandstone cliffs which in this place face the lake to. 
the east, On ascending Mount Waller in company with Lieut. Rhodes, 
we saw that the stratified mass lying between the higher igneous 
ranges extended far inland from the Inke-shores, seeming, indeed, to 
pass completely through the bold coast ranges which fringe the lake, 
and I subsequently came to the same conclusion when viewing this 
région from # point on the great Nyika plateaa 7700 feet above the 
level of the sea, and between 20 and 30 miles to the north. 

Now, on crossing the lake and looking to the east towards Amelia 
bay, on the opposite coast, it is curious to find the same sot of features 
ogain repeating themselves—the same stratified masses lying 
between granitoid ranges, the same faults and soarps ; but this time 
they look the other way. ‘Thus one encounters at this point on Nyasa, 
for the first time, all the appearance of « double succession of scarps and 
intervening lower land, or rather lake bottom, characteristic of the 
so-called rift-yalleys further north. 

To the north of Mount Waller, the superficial strata on the neck of 
land which projects out into the lake have the same tilt as the top of 
Mount Waller, and are composed, a4 I have said, of the samo material a 
the upper portion of the Mount Waller scarpe ; and on this neck there are, 
a8 Mr, Swann pointed ont to me, above the lowlying forest near the lake, 
some conspicnous white hillocks. These stand some distance back from 
the lake-shore, and have heen freely dennded by rain, ete., into oliffy faces 
which louk in all directions, ‘The white material of which they are 
composed is a species of limestone, and the strata have the same dip to 

* Proceedings Gen. Soe, vil, tii, No. 5, p. 264. Bee also Drmmmand's description, 
“Tropleal Afries,” p. 187. 
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the west as the yellow sandstones and shales on whioh they. stand. 
These beds contain fossilized remains of the shells of the molluscs now 
living in Nyasa, and as their flat tops are some 80 to 100 feet above the. 
water-lovel, it is pretty olear that they must have been carried upward 
through the operation of the same great up-push which raised Mount 
Waller and the adjacent conntry to its present height. ‘here is every 
indication here that the formation of the rift has been produced bya 
crumpling and consequent upthrust of the igneous base (which carries 
the stratified material) along two parallel lines, one of these being coin- 
cident with the hills behind Bandawe and Deep bay, and the other 
being really s continuation of the great Livingstone range on the other 
sido of the lake. It is, moreover, clear that this elevation must have 
gone on long after Lake Nyasa had become a lake, as it has thrust np alee 
what were once portions of its deep floor, 0 that they are now exposed 
along the flanks of this elevated country as the white masses I have 
just described ; and, lastly, as these beds contain the remains of molluscs 
identical with those now living in the Inke, it is obvious that the 
faulting which produced Mount Waller must have occurred at what is, 
geologically speaking, no very remote period of time. 

This brings us to a question which was always before me while 
journeying ronnd Nyasa, as to whether these changes of level of the 
coasts are still going on, for one of the most marked features of the 
shores all round the Inke are the widely different levels at which 
the wuter has stood at different times. The above examples of colossal 
earth-movemente in comparatively recent geological periods lead 
naturally to the questions, first, whether the apparent changes in the 
water-level have been, or are in any way connected with such 
movements; ond, lastly, whether snch changes in the relative heights 
of the country are «till in progress, It was not, however, until I 
reached Karonga, some 40 miles north of Deep bay, that L discovered 
indisputable evidence of Jooalized change of level in the coast-line 
of the lake. The flat sandy beach of thi» part of the lake is continued 
a# 4 great marshy plain, which extends for many miles north, and 
which has at some time been covered by an extension of the luke iteelf. 
This extension of the lake must have reached to, or near, the semi- 
circle of hills which bound the plain on the east, west, and north. 
Now there are, in almost every part of Nynsa, evidences of at Jeast 
three successive beaches. The first of these is 4 or i. feet above 
the present wet-season water-level; the next some 10 or 12 feet above 
this, forming « beach whioh is almost always covered by enormous 
baobab trees. For the sake of clearness, therefure, I shall speak of 
this as the baobab beach. Lastly, there are in some places distinot 
traces of a third shore 30 or 40 feet above the backab beach. On the 
sandy flat at the porth end.of the Inke, the baobab beach is naturally 
hot so easy to truce, as the sand ond dust of which the plain is 
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has been hiown into the low places and partially fills them 
np, together with the rank tropical vegetation which springs up on 
such plains whenever there is sufficient moisture for it to live, Bat 
there are bere in some places traces of the baobab beach having 
existed 400 or 500 yards back from the present lake-shore. 

About belf a mile cast of Karonga, where the Kambwi river entert 
the lake, there are some low sand bluffs forming soft cliffs about 10 
feet high; and at one point, where they are most conspicuous, I found 
the sand to be underlain by a mass of clayey material, which contains 
the remains of an old plain covered by forest trees, the fragmentary 
remains of which are now quite blackened, and buried in this clay. 
The clay dips east and west, and, after o couple of hundred feet, is 
lost at both ends below the water-level of the lake. Thus. we have 
here a forest which must have existed not only before the baobab 
beach some 20 to 25 feet above it, but before the much higher 
third water-level. Either, therefore, this forest must have been 
lowered before these two beaches were formed, or Nyara must once 
have stood a great deal lower than it does even at the prevent day. 
There is, however, direct evidence of foent change of level near this 
place, which is going on at the present time. Not more than 2 miles 
west of the clay, Dr. Cross took me to a spot where are to be seen, abont 
HO feet ont in the water of the lake, some treos standing in their 
original positions, the trunks of which are now covered to the height 
of 5 or 6 feet; and those trees, the natives assured us, were alive and 
accessible not many seasons back, although tle water of Nyasa hee 
been persistently lower on the whole for several snocessive years, Woe 
have, therefore, evidence of two kinds relating to the loyel of Nyasa— 
one afforded by old beaches, whieh are a geveral feature of the lake, and 
the other by the existence of elevations and depressions of localized 
areas. The latter phenomenon exhibits the action of forces which have 
produced gigantio effects in the past, and which are seen, by the 
existence of the raised limestone beds near Mount Waller, to have been 
operating long after Nyasa had become Inke; and they are still in 
operation near Kuronga at the present day. Thus it would appesr 
that the great granitoid mountain cores which form the lateral walle 
of the Nyasa valley lave been accentuated, if not produced, by the 
eame superficial crampling and upthrust which is apparent in so many 
parts of the Earth, and that this localized olovation, where stratified 
material stretches from ridge to ridge, has given rise to the gigantic 
faults seén about Mount Waller, Farther, owing to the parallel 
nature of this ridging, parallel faults have been prodaoed on opposite 
sides of the Inke, whereby the sandstone beds, resting almost in. their 
original positions on the igneous cores behind them, have been thrast 
up into the air, and stand now as conspicuous scarpe facing one 
another on opposite sides. I have laid stress on the apparent manner 
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of formation of this particular strip of rift-valley, beeguse it is not quite 
the same as that ascribed by Gregory and others to the nunierous 
stractures of the samo kind further north. There is no evidence, then, 
zoological, geological, or otherwise, to show that Nyasa is at all of 
ancient origin ; but it is older than the faults among the sandstone beds 
slong its shores, and this is a point of some considerable interest, to 
which, when speaking of the relation of Nyasa to Tanganyika, I shall 
immediately return. 

Tt has already been ascertained that the extreme north of Nyasa 
is bounded by « number of recent though extinct volcanio cones, 
the former activity of which has produced the floating pumice stone 
often found about the northern shores of the lake. According to 
Joseph Thomson's * geological sketch-map, the country which this 
voleanio material covers is shown as extending far down the 
Livingstone range to the suuth. This is not strictly accurate. The 
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volcunic material oxtends in reality but a little way beyond the 
extreme north of the lake, and most, if not all, of the western counter 
tlopes of the Livingstone range show a structure of mixed granitoid 
and gneiss rocks, similar to those of the country further south. 

On leaving Karonga, on route for Tanganyika, one passes first over the 
long allavial plain which skirts the lake, and then Up over some forest- 
clad hills, which form the outer rampart of the great interior platean ; 
and it is on these lower apurs of the higher mountains beyond that the 
Triassic beds described by the late Mr. Henry Drummond ¢ ocour. This 
stratified material lies on the flanks of the higher mountains, in a series 
of beds with a high dip to the south-east towards the lake, and one con- 
sequently passes over their denuded extremities in reversed order, the 
upper being traversed first (see Fig. %). These beds, however, are not 
placed directly on the granitic cores which rise clear of all stratified 
material further inland, but rest on a great thickness of upturned sand- 
stone (Fig. 3), similar in all respects to tho massive beds in the Mount 
Waller series. Those red and yellow sandstones and conglomerates are 
continued up to the top of the plateau to the height of about 4500 
to 6000 feet: but they are here seen to be broken throngh in all 
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directions, by massea of granitic material, which rise in places to the 
height of fully 7000 feet, These gneiss and granite masses spread 
ont from one another at this point of entry to the plateau into two 
lofty ranges, one being continued in a north and, the other in a eouth- 
westerly direction, The entire space between‘ thom is filled by an 
elevated flat of immense extent, covered with forest, and sloping 
slightly away to the west. This plain carries the Chambezi river, the 
headwaters of the Congo, and, as far as I conld ascertain, is everywhere 
composed of tho sandstones and conglomerates described above. The 
average height of this plain is about 4500 feet, and it will be remembered 
that this is about the height to which the flat top of the Mount Waller 
district reached in the neighbourhood of Deep bay. ‘The plain is 
certainly extended to an immense distance west and south, and it is 
in the highest degree probable that the neck of elevated sandstone 
formation which crosses the granitic ranges in the locality of Deep bay 
is continuous with this plain, round the eo-called Nyika region, to the 
west, the lofty northern boundary of which is visible as the Konde 
mountains from the point I have now reached. If this is co—and I have 
very little doubt of it myself—it will be seen that the great elevated 
sandstone plain is really continued through the Mount Waller neck, 
across the bottom of Lake Nyuss to Amelia bay, and there may be in 
connection with the similar formations which are known to exist 
further east towards the coast. Now, this sandstone plain is unbroken 
in its continuity westward to Tanganyika, bat a snocession of ragged 
gneiks and granite mountains break through it in a north-easterly 
direstion all the way, On the other side, that is,on the east of this 
range, the sandstone formations are again encountered, and Mr, Bell 
informed me that a few miles east of Fife be saw lofty sandstone 
escarpments, which suggest # reappearance of the rift about Monut 
Waller to the north of Lake Nyasa. In fact, travelling from Katonga 
on Nyass in the direction of Lake Tanganyika, one is nearly always 
on the western face of a more or less broken-up range of hills, 
which gradually pass off the track to the east on nearing the country 
round the southern end of Tanganyika. While on these hills, which 
are continuation of the gneise and granite cores extending north- 
west from the Karonga plains, every point of vantage which ronders 
a view to the west over the interminable forests possible, discloses 
the existence of am «qually interminable series of western plains 
which form the great Awetwba country. ‘Theee plains slope every- 
where slightly to the west, and their lowest parte in that direotion. 
are Gilled by the vast swampe and open water of Lake Bangweolo. 
Beyond thiv lake the plains are terminated by « broken mountainous 
country, continnous with the hills fanking the shores of Lake Mwero, 
avd about the nature and structure of which little or nothirg is known. 
This description of the country lying along and west of the route from 
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Karonga to the south ond of Tanganyika will be seen to differ markedly 
from that given by Joseph Thomson in lis journey over what might 
appear at first sight the sume track; but this disayreement arises, in 
part at least, from Thomson's route having been along the top, if not 
on the eastern counter-alope, of the broken mountain ranges running 
north-west, which I have just described, He therefore missed the 
sandstone plains to the west throngh the greater part of his ronte, but 
lam at 4 loss to understand how he cau have come to the conclusion 
that schists, gneiss, and clay slates extended over the country north 
of Mambwe, since passing from this point I found no such formation, 
but passed almost immediately from granite and gneiss to the typical 
sandstone plains. 

Oa leaving the mountains to the east at Mpanda, and passing north- 
west towards Tunganyika, the country is still composed of sandstone 
aod conglomerates, but here they are much broken and thrown up and 
down into a rough forest country, the details of which it is exceedingly 
difficult to understand, These irregularities soon give place, after 
passing F'wambo's village, to regular faulting, which extende north-west 
in the same general direvtion as the axisof Lake Tanganyika iteelf, and 
these faults in the high country are in reality the continuation or 
tailing out of the great Tanganyika series. Still keeping on the 
elevated plain, but approaching Targanyika from the south-west 
corner above the little village of Mbete, the elevated crests of the 
great northern range are still occasionally visible further and further 
away to the north-east, until they seem to terminate that way in 
s solitary mountain peak. The southern arm of Tanganyika, which 
lies butween these hills and the foot of the platesn at Mbete, is not, 
however, visible until one stands on the creste of the great sandstone 
oliffs which rise 2000 feet sbove its western shore, The sublime views 
trom thie and similar points along the western escarpments of the 
Jake can be imagined from the colossal magnitude of the physical 
features which oompone the country around, but they are not repeated 
om the eastern shore, There the country rises gradually from the 
water's edge, the shore being covered with the broken fragments of 
the underlying sandstones, which have here the charmoters of the 
upper layers along the western cliffs, The eastern slopes are covered 
with the usual forest, and rise gradually towards that continuation 
of the north-west range which I have described. In fact, throughout 
the whole of the southern portion of the lake the country to the cast 
of it appears, #0 to speak, to be piled upon this range. 

Northwards the lake widens out on its western side, into the great 
gulf known as Cameron bay, and this gap is in reality caused by one of 
« series of faults the long axes of which lie at right angles to the asia 
of the Inke as a whole. There is evideave of considerable outpouring of 
lava at Sumba, the western extremity of this gulf, and a little to the 
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south, along the lower course of the Lofu river, there is the best 
example of a rift-valley which 1 have seen. This valley is simply the 
exact inverse of whut is known as a block mountain, and consists of an 
oval mass of land, some 35 miles long and § to 10 miles. broad, which 
hus bodily sunk, so as to leave an enclosing fringe of lofty sandstune 
cliffs all round. North of this district my observations differ from those 
of ‘Thomson in a marked degree. In Thomson's geological map the 
whole of the point marked Kassava in mine is indicated as composed 
of felspathic rocks, 1 have travelled over this region twice by land, 
and been round its shores several times by water, and I can affirm 
that it is certainly composed, apparently entirely, of the sandstones 
and conglomerates which compose the adjacent bills Further, the 
tract of country covered by the route from Kassava point to Sumbu is 
also included by Thomson as being within his felspathic area; but I 
have examples of rocks gathered in this very place, which are indis- 
tinguishable from the sandstones and conglomerates in the cliffs above 
Mbete. There is a species of ironstone here which is not found at 
Mbete, but otherwise the series appear to be identical. Further, the 
point of land between Sambu and Teleka's village is also composed of 
the sandstone series; and, again, the great cliffs on the northern shore 
of Cameron bay as far as Pamlolo’s repeat the same story. Thomson 
inust therefore have fallen into some error over this, or have confused 
these districts with something which he observed further north. Any- 
way, it is quite clear that the southern part of what he calls the fel- 
spathio area is not at the place where h- supposed itto be. The map of 
this anthor alvo representa that part of tho east const of Tanganyika 
which lies between the Kilambo aad Kawa (?) rivers as being compored 
of gneiss and slate, The shores of this resion, however, appear to be 
oc nposed of sandstones of different varivti=s, comparable to the upper 
series of the western coast, The reson of this difference, however, is 
not 80 difficult to see, becanse Thomson left the coast wt this point, aud 
journeyed inland and up, thereby coming upoa the geological formation» 
characteristic of the mountains ivland from the eowst; continuing in- 
land, he seems to have come across metamorphic rocks beyond the 
Kawa (?) river, and to have jumped to the conclusion that thess wore alo 
present on the lake-cosst. This, however, does not appear to be the 
case, metamorphic rocks vot being encountered for mauy miles north 
of this point along the shore. 

Thus it will be seen that the southern half of ‘Tanganyika lies 
at the bottom of & succession of grest faults ia a series of massive 
sandstones and conglomerates, whick seem to extend in unbroken 
continuity through the great elevated plain of the Awom ba country, 
as far np Nyasa and Angoni lsud to the south. These massive 
stratified formations extend thus over « vast area of the African 
interior; they extend east us well as west along Nyasa, und are 


8n0 THE ROMAN ROADS OF MOROCUD. 


connected together across the Nyasa valley, first by the narrow 
neck in the region of Monnt Waller, and, secondly, beyond the lake to 
the north, The whole of the high interior platean, whith extends in 
nnbroken continnity far up the coasts of Tanganyika, and is enconntered 
again round the southern shores of Lake Rukwa to the east, stand 
nearly everywhere about the same average height above the sea, Thus 
the top of Mount Waller is about 4000 feet; the great sandstone plain 
west of Mwoinwanda’s is the same. Lake Bangweolo, which fills the 
sonthern portion of this plain, and which is not more than 10 or 12 feet 
deep, stands between 3000 and 4000 feet. The great plains west of 
Tanganyika fall to the west from 4500 to 3500 feet. But this vast 
area of sandstone is pierced in all directions by high upstanding 
masses of goviss and granite rocks, which rise as mountain chains abov« 
the general Jovel of the sandstone plains, like islands above an ancient 
sea, und as the sand-tone formations rest approximately in their natural 
positions upun these apthrust igoeons rocks, it is by no means impossible 
that this ia what they really are. 

Unlike Nyasa, Tanganyika lies wholly in series of valleys formed 
by faults running north and south along the interior plateau, and it is 
obvions thst thie lake may be as old, but it cannot be older, than the 
date of formation of the valleys at the bottom of which it now exists. 
Nynea, on the other hand, was evidently in existence ax a luke (as is 
evidenced by the limestone beds new Deep bay, which T have described) 
at # time when similar faulting was going on. But as the fossils in the 
beds about its shores are similar to the animals now living in. the lake, 
it is obvions that the time of their upheaval cannot have been, geologi- 
catly speaking, very long ago, There is no geoclogiosl evidence, that 
Tam aware of, from which any notion of the date vf the formation of the 
Tanganyika foults can be formed, but, acoording to Gregory, similar 
rifting has been of comparatively recent date further north, The 
geological evidence concerning the date of origin of these lakes and 
their ages relative to each other, therefore, cannot be pushed to any 
definite conclusion; but there is, on the whole, a certain amount of 
evidence that Nyasa, as a lake, is tho older of the two! 1 would draw 
attention to this point, becagse it has a most important bearing an the 
zoological problems with which T have been primarily concerned. 





THE ROMAN ROADS OF MOROCCO. 
By WALTER EB. HARRIS, 
Tux “ road-book,” or “ Itinerarica,” of Antoninus Augustus have left ne 
suificiant information te gather some tolersbly correct idea of the positions 
of the towns, etc., that existed at stated intervals along the two main 
Roman roads of Northern Morocoo, for it must be remembered that there 
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is no evidence to prove that the Romana ver’ penetrate’ much to the 
south of the site of the present city of Meknas (Mequinez). 

In the accompanying map the writer shows, as far as present in- 
formation goes, the sites of the towns and the direction of the roads. 
Some of the spots were identified by M. Tissot, and the explorations at 
Volubilis by M. de la Martinidre have thrown considerable light upon 
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the question. In spite of more than one journey to attempt to discover 
some trace of the sites marked as donbtful upon the accompanying map, 
the writor has failed to find any satisfactory remains of Roman ruins at 
or near the spots where one would naturally look for them: 

Frigide scems to have been « collection of small towns or villages, of 
which ruins still exist. When in 1896 the writer was travelling in this 
district, he found natives busily engaged in excavating what seal 
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must have been Roman pipes, some 5 inches in diameter, which apparently 
carried water from a spring on the hillside to a town or village in the 
plain. It is not impossible that this very water gave the name to the 
settlement (Frigides). ‘Tissot mentions that the spot is still called “ Ma 
Berd” (“cold water"), but the spring to which is applied this name— 
& very common one in Moroceo—is some miles distant, and as “ Ma 
Beri” is constantly cropping up all over North Morooco, it is more 
than probable that it is only « coincidence, and not that the Latin name 
still exists to-day in Arabic. 

The exact site of Tocolosida is unknown, The writer has fonnd two 
series of ruins either of which might have formed the settlement of that 
name. Like Volubilis (Kasr Faraun), they are both situated near the 
district of Zarhun. ‘The one group of remains, the foundations of many 
buildings of well-squared stone, lies on the right bank of the Wad Rdem, 
where that river forms the boundaries between the exiating tribalands of 
Gervan and Zarhun. The second possible site is on the summit of one 
of the Zarhun hills, at the eastern extremity of the mountains of that 
name, where are to be found the complete walls and gates of a large 
town, though the workmanship appears to be of later date than the 
time of Antoninus Augustus. The best mode to reach the rains is by 
a sheep-track from the Zauia of Sidi Abdallah ben Aziz, from which 
they are distant some half an hour's steep climb, 

If thie latter should be the site of Tocolosida, thon thero is little 
reason to doubt that Aqum Dacicw was near one of the many sulphar 
eprings existing on the elupes and in the valleys beneath Jibel 
Silfet. 

M. Tissot places Viposcianm near the present Sék Jibel Kurt, where 
there are the remsina of some walls standing, and, accepting this theory 
(not only from the rains, but also because even to-day the spot lies on one 
of the best routes in the country for fording the various rivers), Gilda 
should be looked for on the banks of the Wergha, the largest tributary 
of the Sebu, some 12 or 15 miles above the confluence of the two 
rivers, Here again the writer failed to discover any signs of ruins. 
If, however, the former of the two sites of Tocolosida is the right 
one (on the Wad Rdem, a few miles south of Sidi Cassim), then 
the road must make a more easterly défour thence, if Aqum Dacicw is 
on Silfet. 

~ “‘Tremulw is without doubt Busra. Before the writer over saw the 
“ Itineraries,” or heard the name of the Roman stations, he was taken 
to Busra by the natives to hear a curious underground rumbling sound, 
as if of a subterrancan river. Ho oortainly failed to hear it, but the 
inhabitants of the neighbouring villages all hear it from time to time, 
though they asserted that it was not only apparent in the rainy seasons, 
but came at regular periods, This may well be doubted. It seams 
much more probable that there exists some subterrancan cavern in the 
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hills near by, which at times finds an outlet for its overflow of water 
by an undergrousd channel, or possibly a Roman aqueduct. 

The other sites are all tolerably certainly identified, and in most of 
them various degrees of ruins can be seen, though nowhere much more 
than the remains of buttressed walls, and often only traces of foundations. 





RECENT RESEARCHES ON CLIMATE. 
By H. N, DICKSON. 


Turse has been, within the past few years, a marked tendency to 
change in the methods of investigation most in favour amongst meteoro- 
logists. The fatal blow dealt by Haun to Ferrel's theory of cyclones 
induced a certain amount of reaction against strictly mathematical 
methods, and it was not until the general recognition of von Bozold’s 
striking series of papers on the true behaviour of air and vapour in the 
atmosphere that a fresh start was made, and » new line taken in dealing 
with the vast masses of observational data continually accumulating. 
It has become apparent that, however valuable from « purely scientific 
point of view a rigorous investigation of atmospheric movements may 
be, the endless irregularities in tho distribution of land and sea, in the 
composition, exposure, and covering of the Iand surfaces, and in the 
thermal arrangements at and below the sea surfaces, give rise to 
abnormalities of such magnitude ax to deprive purely mathematical 
results of much of their practical valne. Again, aa in apace distribn- 
tion #0 in time variation, the long-period average, while it rids us of 
temporary aberrations, also in many cases deceives us as to the real 
march of events, and we confound frequency with efficieney in com- 
paring effects with what we suppose to be their cause. Finally, we 
must avoid the other extreme, and not limit ourselves to instants of 
time and points of space; the eddies and ripples on the atmospheric 
streams move slowly enough for us to watch their motion, but they are 
still of the nature of eddies and ripples, and as such must always 
be uncertain and indefinite; in other words, we cannot look for vory 
much more help than we have already got from the synoptic weather 
chart, : 


The most hopefal line of inquiry, one te which a daily increasing 
number of meteorologists are directing their attention, may be briefly 
described as consisting of « closer study of the great stmosphoric 
areas of cyclonic and anticyclonic cireulation, and of the transitional 
regions lying between them, We have, for example, such «ystems 
as the Atlantic anticyclone, the great Eurasian system extending 
from Germany to China, and the so~alled Greenland depression: the 
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monumental labours of Buchan and Hann have clearly defined the average 
limits and intensities of these systems at different seasons in so far ns this 
is possible by mean isobaric lines, but we as yet know little in detail as 
to the changes of relations taking place amongst them from one month 
to avother in any single year, and less as to the causes which prodnee 
these changes, It seems more and more evident, however, that a study 
of the successive variations occurring within these immense, and, be it 
added, somewhat sluggish systems, and on the surfaces upon which 
they liv, will tell us enongh about them to allow of their variations 
being predicted, and such prediction, although it would not help in 
dwtailed short-period forecasting for small districts, would afford a 
mothod of geueral long-period forecasting which might prove of the 
greatest economic value, 

In this counection, it may be worth while once more to point ont 
the immense simplification which might be introduced in the elementary 
parts of physiographical teaching by the popular recognition of those 
great atmospheric «ystems, The prevailing winds and oovan currents 
are a formidable tax on the stuient’s memory when each, a4 still usually 
happens, has to be learned separately, but the natural grouping of trade 
winds, westerly variables, belts of calms, drift currents, ete., round 
these systems is at once simpler, more accnrate, and more scientific. 

It is diffioult, without voing farther into mathematical technicalities 
than is admissible hore, to give a satisfactory outline of the chief papers 
to which we owe the great promise of progress. The preliminary 
papers of Dr. W. Zenker, of Berlin, have been noticed in the Journal 
from time to time, and his methods and results are amplified and 
extended in the exhaustive memoir on “Dor thermische Aufbau der 
Klimate acs den Wirmewirkungen der Sonnenstrahlung und des 
Erdinnern,”* recently published. The firat part of this memoir is 
devoted to a development of methods, and attempts to account for the 
estimated quantities of heat received from the sun at differont parts 
of the Earth's surface (i.e, in different latitudes) at different seasons. 
The “ condition of continuity” being that ag much heat is given off a» 
is received, since the atmosphere does not become permanently hotter 
or colder, 4 careful examination is made of the heat-changes taking 
place under typical “ocvanio” and “continental” conditions. The 
purely oceanic conditions are the most difficult to realize, since the 
isothermals drawn over the ooeans are still to somo extent hypothetical, 
but such o station ay Yakutak is almost wholly free from any but 
continental influences. One of the most interesting comparative results 
is that ina typical continental climate the sun-effect shows itself com- 
pletely on the temperature of the atmosphere after an interval of 


4 


"*Nova Acta Academia Qeantem Leopolding-Carcline Germanicn Natute 
Curiesorum,’ tomus 1x yi. 
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twenty-four days, while in « typical oceanic climate the interval is 
thirty-nine days, «.g. the maximum air temperature occurs twenty-four 
and thirty-nine days respectively after tho sun reaches its highest 
point. This result may be taken as an example of several elements 
which jead in varions ways to a quantitative estimation of the relation 
between continental and oceanic influences in the climate of any given 
region. Tho second part of Dr. Zenker's memoir consists of an applica- 
tion of his methods to the great climatic regions of the globe, and it 
offers many interesting opportunities of tracing the extension of land 
influences over the oceans and of ocean influences over the land. The 
weak point in the investigation, which ax a whole must be accepted as 
an important contribution to knowledge, is the weight necessarily 
given to estimations of the humidity of the atmosphere, The observa- 
tions of thix factor, especially at sea, are still lamentably defective, 
and none of the instruments at present available seem to give really 
trustworthy results, The cloud observations which find « place in 
Dr. Zenker’s work are also open to 4 good deal of criticism. 

Working on somewhat similar lines, but by different methods, Dr 
H. H. Hildebrandsson, director of the Moteorological Observatory at 
Upsala, has recently communicated to the Swedish Academy of Sciences 
& memoir on “Centres of Atmospheric Activity.” A discussion of the 
variations of pressure in tho great atmospheric systems discloses the 
existence of certain oscillatory movements, which, when we know more 


about them, may afford a direct path towards forecasting in the mode. 


we have already hinted at, 

The work of Prof. Pettersson, of Stockholm, in the sane direction 
has already been notioed in the Journal. It stands, as it were, inter- 
mediate between the investigations of Zenker and Hildebrandsson, and 
brings into strong relief the importance for all climatological investiga- 
tions of a further study of the surface changes taking placo at sea, 
When we clearly understand the precise physical relations existing 
between the surface waters of the ocean and the sir resting upon them, 
it seems likely that the logs of a few liners will supply all the informa- 
tion required to frame a forecast of a cold or wet winter, a hot or cloudy 
summer, 

Turning to recent accessions in the way of observational material, 
one of the most important is the series of current charts of the North 
Atlantic recently issued by the Meteorologioal Office, These confirm, 
amongst other things, the evidence obtained by other methods as to the 
feebleness and irregularity of the drift currents in the North Atlantic, 
formerly ascribed to the influence of the “ Gulf Stream.” In connection 
with the meteorology of this region, we may mention a paper of interest 
read before the Royal Meteorological Soviety on the rainfall of Dominica, 
by Mr. ©. V. Bellamy, the map showing very prettily the effect of » 
land elevation lying across the path of a steady wind from seaward. 
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The collection of aunshine records progresses steadily, although there 
is still much uncertainty sbout the merits of various forms of mnshine 
recorders. Probably, the observations of sunshine are still more com- 
plete in the British Isles than in any other country, bat Herr Helmuth 
Konig, of Hamburg, has found sufficient material for s first attempt to 
draw ‘isohelio’ lines for Western Europe. The present writer attained 
nome moasture of snecess in drawing such lines for the British Isles from 
the ten years’ observations published by the Meteorological Office, but, 
until a more uniform system of recording is generally adopted, it seems 
hardly worth while to subject the data to rigorous discussion. Herr 
Konig’s sunshine map is nevertheless extremely suggestive in many 
ways. An interesting addition to sunshine statistics appeared in 
Symon’s Meteorological Magazine for March last, in the shape of three 
years’ records for Kimberley, South Africa. Tho average recorded 
during 1894-95-06 was 3260 hours, being, according to Mr. W. Ellis, 
74 per cent. of the possible. 

A short paper recently issued as a supplement to Bulletin No, 10 of 
the Société Khidiviale de Géographie gives some new information about 
the climate of Alexandria, as compared with that of Cairo, Its author, 
Prof. Engine Franceschi, might perhaps have done well to say less 
about Cairo and more about Alexandria, but he at least provides 
additional data for the discussion of the meteorology of the extremely 
interesting region which lies between Asin and Africa, The publications 
of the Meteorological Offive referring to the Red Sea, and of the Palestine 
Exploration Fund, might now perhaps be combined with such papers 
in a more detailed examination of the complex transitional phases ob- 
served in this region during, for example, the months of September and 
October, than has hitherto been attempted. 

Lastly, attention should be drawn to some studies of temperature 
changes, evaporation, and condensation on different species of land 
surfaces; notably an extremely sble one by Herr FP. A. Maller, * Uebor die 
Temporatur und Vordunstung der Schnoeoberfliche und dic Pouchtigkeit 
in Ihrer Nabe,” published os a continuation of previous work, in the 
Memoirs of the Imperial Academy of Sciences of St. Petersburg. We have 
already touched upon the value of detailed study of the relations of water 
surfaces to the strata of air resting upon them, but the importance of 
similar work under the more variable land conditions cannot be over- 
estimated, and we commend the investigation of questions of exposnre of 
different wurfaces of soil and vegetation at varying slopes and in different 
directions to the attention of inquirers in this country, where as yet 
little or nothing haa been done. 
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THE VOLCANOES OF THE BRITISH ISLANDS.* 


Tum large and handsome book contains the personal work of the 
Director of the Geological Survey, extending over a great number of 
years, In the intervals of routine duties he has inspected practically 
all the volcanic rocks of the country, and made himself master of the 
extensive literature relating to them. Sir Archibald Geikie gives fret 
an outline of yoleanic phenomena in general, to serve as an intro- 
duction to the special descriptions of the rooks of different ages. He 
treate the subject from the geological point of view, but with constant 
reference to the effect of geological structure on geographical form. 
For the purpose of a study of volcanic phenomena, he shows that no 
better situation than the British Islands can be found, although the latest 
voleanoes have been extinct for millions of years, and their surface 
forms huve vanished. This is dne to the wide range of geological 
formations, their great distortion and erosion, which exhibit sections of 
voloanic rocks formed deep below the surface, and to the remarkably 
detailed geological mapping of the country, The situation of Groat 
Britain on the transitional ares between ocean and continent is also 
favourable for the manifestation of volemic phenomena, These he 
proceeds to trace for each of the great geological periods, the Pre- 
Cambrian, Cambrian, Silurian, Old Red Sandstone, Carboniferous, Per- 
mian, and Tertiary. The remarkable fact is brought ont, that while all 
the rock-systems of the Primary wore laid down daring periods of marked 
ynleanism—asnore partioularly the Old Red Sandstone und Carboniferous 
—the whole Secondary period seems to have been free from any dis- 
turbance of the kind, while in Tertiary times the manifestations reappear 
on a larger scale than ever before. 

The volcanic ¢lements of British scenery are due almost always to 
denudation removing the softer strata and leaving the hard voleanio 
rocks projecting in bold forms, The rocks themselves are either cooled 
from a molten state (in a general sense lava or trap), or aconmulations 
of voleanio ashes. The latter make up the greater part of the English 
lake district, and of such hill ranges as the Pentlands, Ochils, and 
Sidlaws, Thi cooled molten rock has either been poured out as lava 
on the sea-bed or on land surfaces, forming ehosts or plateanx, like 
the great plateau isolated fragments of which appear in Antrim, the 
Hebrides, the Faéroes, and Iceland, or else as dykes injected throagh 
earlier rocks a4 intrusive sheets or sills, like the Great Whin Sill of the 
north of England, or the sills which form tho line of Salisbury crags at 
Edinburgh and the terraces of Little Cumbres island, or as bosses or 
laccolites which give rise to not a few miodern hills, or finally as 





* "The Ancient Voluances of Grest Britain.’ By Sir Archibald Geikic, rns With 
seven taps und numerous Hlustrations 2 vole. London: Macmillan & Co. Ltd. 1597. 
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“neoks,” the solidified plug of lava which sealed some old vent, and 
now plays the rdle, it may be, of « castle site or the nucleus of a town. 

The conclusions arrived at are summarized by the author, and we 
give a concise statement of them— 

The region lies along the edge of the North Atlantic ocean, a 
typically volcanic tract, and the British volcanic rocks stretch over a 
district ranged from north to south, but only on the western side. East 
of a line drawn from Borwick by Leicester to Exeter, although there are 
abundant exposures of all rocks from the Carboniferous to the Pleistocene, 
there is no trace of volcanic action. Part of this tract in the west was 
reourrently the scene of voloanic action along the whole range of time, 
while other regions are conspicuonsly free from any trace of such effects, 
At all times the orifices of the voleanoes seem to have been opened along 
the lines of low valleys, and not on ridges. The voleanic effects are not 
results of mero local action, but are directly related to the great 
cosmical processes of the entire globe, and high volcanic activity seems 
to have been generally associated with a downward movement of the 
crust, In all geological ages volcanic effects have been similar, falling 
into a few general types, but the degree of intensity has varied, and 
at times all activity bas ceased for long periods. ‘The exposures in 
Great Britain allow the whole history of 4 voleanic period to be studied 
from beginning to end by mouns of the differing character of the orupted 
material, which varies in homogeneity and in chemical composition at 
different stages, ¢.g. the earlier cruptions of each period were more acid, 
the later more basic lavas, but in the interval botween consecutive 
periods the magma had been restored to its carlier condition, from which 
it gradually varied as the period proceeded, 

The book is effectively illustrated by reproductions of photographs 
of the author's sketches and diagrams, and by a series of admirable 
geological mapa. 





SOME GEOGRAPHICAL PROBLEMS." 
By J. SCOTT EELTIB, LL.D. Seo. BGS. 


We meet this year in exceptional clreumstances. Thirteon years ago the British 
Association met for the first time in a portion of the Empire beyond the limits of 
the British Islands. Daring thove thirteen years much hus happened of the greatest 
ntereat to geographers, and if 1 attempted to reviow the progreas which has been 
made during these yeare—progress in the exploration of the globe, progress in 
geographical research, progress in geographical education—I could not hope to do 
it to any purpovs in the hort time during which it would be right for a president 
to monopolize the attention of the Section, But we have, at the same time, reached 
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another stage in our history which naturally leads us to take stock of cur progress 
in the past. We have all of us been celebrating the sixtieth year of the glorious 
reign of the Sovereign, of whose vast dominions Canada and the United Kingdom 
form integral parts, ‘The progress made during that period in our own department 
of science hax been immense; it would take volumes to tell what has been done for 
the exploration of the globe. The great continent of Africa has practically been 
discovered, for sixty years ago almost all butits rim wasa blank. In 1837 enormous 
areas in North America were unexplored, and much of the interior of South America 
was unknown. In all parts of Asia vast additions have been made to our know- 
ledge; the maps of the interior of that oontinent were, sixty years ago, of the most 
disgrammatic character. The Australian interior was nearly as great o blank a3 
that of Africa; New Zealand had not even been annexed. Need I remind you of 
the great progress which has been made during the period both in the north and 
south polar areas, culminating in the magnificent achievement of Dr. Nansen ? 
It was just sixty years ago that the great antarctic expedition under Sir James 
Ross was belng organized ; since that, alas! little or nothing has been done to fellow 
up bia work. Sixty years ago the science of oceanography, even the term, did not 
exist; it is the creation of the Victorian era, and may be said almost to have had 
ita origin fn the voyage of the Challenger, which added a new domain to our science 
and opened up inexhaustible fields of research. I have thought, then, that the most 
useful and most manageable thing to do on the present occasion will be to indicate . 
brisily what, in my estimation, are some of the problema which geography bas to 
attack in the future, only taking sach glances at the pest as will enable us to do 
this intelligibly. 

It has been customary for the occupants of this chair to try to define the field 
of geography, and on ocessions, in somewhat too apologetic language, to Justify ite 
oxistence as a section of « scientific association. Ido not think this is any longer 
neoessary. Even in England and America, during. the last thirteen years, geo- 
etaphy has done work enough to prove that she has # mission which no other 
department of research can fulfil. E say thirteen years, because that pot only curries 
us back to the last Canadian meeting of the British Association, bat to the year 
when the Royal Geographical Society undertook an inquiry into the position of 
geography at home and abroad, mainly with » view to the improvement of geo- 
etaphical education in England, During that time « good deal haa been written 
#8 to the field and scope of geography, and a good many definitions given. But we 
really did not require to go to Germany to teach us as to tho field and functions of 
geography, Sixty years ago, the then President of the Royal Geographical Society, 
Mr. William KR, Hamilton, delivered the first presidential address ever given at that ; 
Society, and his conception of the field and aims of geography was as exalted and 
comprehensive as the most exacting German goographer could wish. It is too long 
to quote here,* 

It would be difficult to improve upon Mr, Hamilton's definition, and it shows 
that & correct conception of the wide and important Geld of goography is no pew 
thing is England. He proceeded to indicate what remained to be done in the fielil 
of exploration, and I commend his address to any one desirous of forming » con- 
ception of the vast progress that has been made wince it was deliverod, sixty years 
4g0 Since I am dealing with definitions, I may bo permitted to quote that given 
by one so severely scientific a» General Sir R. Strachey in a course of lectures which 
be gave at the University of Cambridge in 1898, in connection with the establich- 
roent of a lectureship in Geography in that molversity. “The aim of geographical 
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science,” ho sys, “is to investigate and dolinente the various features of the Earth: 
to study the distribution of Land anid sea, the configuration and relief of the surface, 
position on the globe, and so forth, facts which determine the existing condition of 
Various parts of the Earth, or which indicate former conditions: and to aacartain the 
relations thatuxiat between these features and all that is observed on the Barth... . 
I claim for geography,” Sir B. Strachay ways, “a place among the natural sciences 
aa supplying the needful medium throuzh which to obtains connected and conslitent 
conception of the Earth and what ison it.” Hoe gives a lat of the yarious matters 
which, in hia conception, it is the business of geography to deal with, and they are 
varied snd important eough to satiefy the demands of the most exacting. “These 
are," be says, “ the studire through which scientific geography will lead you, teach- 
ing you to view the Earth In ite entirety, bringing together the great variety of 
objects een upon it, investigating their connection, and exploring their caunes ; and 
# combining and harmorizing the lessons of all the sciences which supply the key 
to the seereta of Nature." * 

T think we may briefy define geography as the science of the topographical 
distribution of the great features of the Earth's surface and of all that it sustains— 
mineral, vegetable, and animal, including nun himself, In fact, man is the ultimate 
term in the yeographical problem, the final object of which is to investigate the 
correlation between humanity and its geographical environment, 

T may be panioned for ‘welling at some length on the function and field of 
geography. It i a pubject that has been occupying the attention of 
in England for some years, and it may not be without interest to our colleagues on 
this side of the Atlantic to know tho conclusions which we have come to. Mare- 
Over, it seems Doopssary to arrive ut some clear conception on the matter, with « 
view to the researches of the future. I say that the subject has been occupying our 
attention in England for some time; it has done so, 1 may say, a5 a result of the 
inquiry by myself on behalf of the Royal Geographical Society to which I have 
reforred. The object of that inquiry was mainly to collect Information as w the 
position of geography in education at home and abroad. The report which I pre- 
tented to the Society attracted some attention, and whether asa result of that or 
not it is hardly for me to my, but certalnly since that Inquiry some twelve years 
ago the position of goography in Einglani bas considerably improved both in educa- 
tion and aso field for research. Detter methods have been introduced in our 
schools; a much wider scope lus beeu given to the subject; in many quarters 
teachers have shown themselves anxious to be guided in the right direction ; and, 
above all, both Oxford and Cambridge at length consented to the establishment of 
Vootureships in geography. A school of young geographers has grown up, consisting 
of men who have had a thorough university training in science and lotters, and who 
ure devoting themselves to the various branches of yeography as a speciality, Tn 
this way the arid old text-books and characterlees naps are being supplanted by 
others that will bear comparison with the best productions of Germany, ‘Photo- 
graphy and lantern slides illustrating special geographical foatures ure coming into 
use in schools: and in other directions appliances for use in education are being 
toultiplied and improved, A British geographical literature is growing up, and if, 
aa T hope, the progress be maintained, we shall be able to hol our own in geography 


_ with any country. The interest in the subject has been extended by the founda- 


tion of geographical societies in vurious large centres; whereas thirtoen years ago 
the only grographical society was that of London, there are now similar societies in 
sean * Lectures on Goography delivered befure the University of Cambridge.’ London: 
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Manchester, Newenstle, Liverpool, and Edinburgh, the last with branches in 
Glasgow, Dandee, atid Aberdeen. If this progressive movement is maintained, as 
thre Is every reason to hope it will be, the sclentifio and educational aspects of 
geography iu Britain will be more nearly on a par with exploration in which our 
country has so long held the lead. 

In the United States 1 found that the position of the subject in edecation was 
not much more satisfactory than it was in England. Since then there is reason 
to believe considerable progress has been made. One of the best text-books on 
physical geography, Hinman's ‘Eolectio Physical Geography,’ is of American 
origin; while in the States, as in England, a school of scientific geographers has 
arisen which bids fair to give the subject a high place in that country. T fear, 
from what I can learn, that the position in Canada in not as satisfactory as it 
ought to ‘be, It seems to me, then, that ono of the great problems which geo- 
graphers have to face in the fature, is the place which this subject is to bold is 
education—both as body of information and as # discipline, We have been 

progress, and if we persevere with Intelligence and firmness, and maintain 
the subject at the highest standard us a field of research, thero can be little doubt 
of our success, 

Thero is a prevalent belief that geographers have nothing more to learn in 
Europe—that that old continent has been thoroughly explored. Tt i# true that 
nearly every country in Europe has been, or is being, trigonometrically surveyed. 
Except some parts of the Balkan peninsula and North of Russia, the. topography 
of the continent has been accurately mapped on scales and by mothods sufficient, 
at least, for the purposes of the geographer, Yet thore are districts in the Balkan 
peninvala—for example, Albanis—which are as vaguely known as Central Africa. 
But it is a delusion to think that, because a country bas been fully mapped, the 
occupation of the goograpbor i# gone. It is only when a region at large is acle~ 
quately mapped that the work of geographical research begins. The student, with 
@ eatiafactory map of a deBnite district as his guide, will find on the spot abundant 
oecupation in working out its geographical detalls, the changes which have taken 
place in its topography, and the bearing of its varied features upon its history, its 
inhubltants, its industries. This kind of work has been in progress in Germany 
for over ten years, onder the auspices of the Central Commission for the Scleatitio 
Geography (Landoskande) of Germany, with its seat at Stuttgart. Under the 
collective title of ‘Forschungen sur Deutschen Landes- und Volkskunde,’s long 
series of rnographs by specialists baa been published, dealing in minute detail 
with one or more aspects of a limited district. Thus we have such memoirs 4 
‘The Pisin of the Upper Rhine and its Neighbouring Mountains," by Dr. Richard 
Lepsius; ‘The Towns of the North German Plain in relation to the 
of the Ground,’ by Dr. Hahn; ‘The Munich Basin: a Contribution to the Physical 
Geography of Southern Bavaria,’ by C. Gruber; ‘The Mecklenburg Ridges and 
their Relation to the Ioe Age,’ by Dr. B. Geinitz; * The Infinence of the Mountains 
on the Climate of Central Germany,’ by R. Assmann; ‘The Distribativa and 
Origin of the Germans in Silesia,’ by Dr, K. Weinhold; * Mountain Structure 
and Surface Configuration of Saxon Switzerland,’ by Dr. A. Hottner; ‘The Erzge- 
bitge: an Orometric-Anthropogeographical Study,’ by Dr. J. Bargkhardt; ‘The 
Thuringian Forest and ite Surroundings,’ by Dr, H. Préscholdt, and eo forth, 
There is this an inexhaustible feld for scientific geography in its most compro- 
hensive sense—a series of problems whicl may take generations to work out. 
In a less systematic way we havo similar monographs by Fronch 
One or two attempts, mainly by teachers, have been made in England do 
similar work, bat the impression generally produced is that the authors have not 
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been well equipped for the task. 1 am glad to say that in Eogland the Royal 
Geographical Society has initiated a movement for working out in » 
fashion what one may call the regional geography of the British Islands, on the 
basis of the one-inch maps of the Ordnance Survey. It is a strange thing that the 
geography of the mother country has nover yet been systematically worked out. 

Taking the sheets of the Ordaance Survey map asa basiy, it is proposed that 
each district should be thoroughly investigated, and a complete memwir of mode 
rate dimensions systematically compiled to accompany the sheet, in the same way 
that each sheet of the Geological Survey map has its printed text. It fs a 
atupendqua undertaking that wonld involve many years’ work, and the results of 
which when completo would fill many volumes, But it is worth doing; it would 
furnish the material for an exact and trustworthy account of the geography of 
Britain on any scale, and would be invaluable to the historian, as well as to others 
dealing with subjects having any relation to the past and present geography of the 
lund, The librarian of the Society, Dr. H. R. Mill, hae begun operations ou 
limited aren in Sussex. When he has completed this initial memoir, it will be 
for the Soeiuty to decide whether it can continue the enterpriee, or whether it will 
succeed in persuading the Government to take the matter up. I refer to work of 
this kind mainly to indicate what, in my conception, are some of the problema 
of the future which geography has to face, even in fully surveyed countries. Even 
were the enterprise referred to carried out, thore would be rom enough for special 
reaearches in particular districts, 

But while thore is an inexhaustible field in the future for yoographical work in 
the direction I have imdicated, there is no doube that much atill remains to be 
done in the way of exploring the unknown, or little known, regions of the globe. 
Let us briefly refer to the problems remaining to be solved in this direction, 
Turning to the continent of Asia, we find that immense progress has been made 
during the past sixty years, In the presidential address given sixty years ago, 
already referred to, Mr. Hamilton pays of Asia, “We have only s very general 
knowledge of the geographical character of the Barman, Chinese, and Japan 
empires; tho louumerable islands of tho latter are still, except occasionally, inac- 
cossible to European navigators. Goographers hanily venture on the most loose 
description of Tibet, Mongolia, or Chineso Tartary, Siam, and Cochin China.” 
Rince thea the survey of India, one of the greatest enterprises undertaken by any 
state, has been completed, and is being rapidly extended over Burma, But I need 
nok remind you in detail of the vast changes that have taken place in Asia during 
these years, and the immense additions that have been made to our knowledge of 
its goography. Exploring activity in Asia is not likely to coase, though it is not 
to be expocted that its inhospitable centre will aver be #0 carefally mapped as 
have been the mountains of Switzerland, 

Tho most important desiderata, so far as pioneer exploration in Asia is con- 
cerned, may be said to be confined to two regions.® In Sonthern and Central 
Arabis there are tracts which are entirely unexplored. It ie probable that this 
unexplored region lx In the main « sandy desert, At the same time it is, in the 
nouth at least, fringed by a bordor of mountains whose slopes are capable of rich 
cultivation, and whose euimruite the late Mr. Theodore Bout found, on his last and 
fatal journey, te be covered with snow, In exploration, as in other directions, it 
la the tmexpocted that happens; and if any traveller cared to face the diflicultiee— 
physical, political, and religious—which might be met with in Southern and Centra! 
Arabia, ho might be ablo to tel! the world a surprising atory, 


* For part of what follows with rolironce to Asia, I am indebted to » talunble 
metmorauduts: on the eubjoot drawn up by the late Mr, Noy Elina, 





—— ——— ae 


SOME GEOGRAPHICAL PROBLEMS. 313 


The other region in Asia where real plonver work atill remainu to be done is | 
Tibet and the mountainous districts bordering it on the north and east, Lines of 
exploration have in recent years been run actoss Tibet by Russian explorors like 
Prjevalaky, by Rockhill; Prince Henry of Orleans and Bonvalot, by Bower, Little- 
dale, Wellby, and Malcolm. From the resalts obtained by these explorers we have 
formed a fair ides of this, the most extensive, the highest, and the most inhospitable 
platesu io the world, A few more lines run in well-selected directions would 
probably expply geography with nearly all she wants to learn about auch a region, 
though more ininute exploration would probably furnish interesting details as ty 
its geoldgival history. 

The region lying to the north of the Himalayan range and to the south of the 
parallel of Lhasa is almost a blank on the map, and there iz ansple room here for 
the enterprising pioneer, The forbidden city of Lhasa ix at present the goal of 
several adventurers, though as a matter of fact we cannot have much to learn in 
addition to what bas been revealed in the interesting narrative of the native Indian 
traveller, Chandra Das. The magnificent mountain region on the north and east 
of Tibet furnishes a splendid field for the enterprising explorer. Mra, 
recently approached 4 from the east, through Sze-chuen, and her despription of the 
romnutic scenery and the interesting non-Mongolian inhabitants lesvee ue with 
a strong desire to learn more. On the south-cast of Tibet is the remarkable moun- 
tainous region, consisting of o series of lofty parallel chains, through which run’ 
the upper waters of the Yangtse, the Mekong, the Salwin, and the Irawady. ‘This 
last-tamed river, recent exploration has shown, probably does not reach far into 
the range, But it will be seen by o glunce at a map that the upper waters of the 
other rivers are carried far into the heart of the mountains, But theea upper river 
courses are in great measure conjectural, and have given rise to much controversy. 
There ix plenty of work hore for the explorer, though the difficulties, physical and 
political, are great. 

But besides these great unexplored regions, there are matty blanks to be filled 
up in other parts of Asia, and regions which, though known in a general way, 
would well ropay careful examination. There is the mountain tract between the 
upper Zarafelian river and the middle course Of the Surkbab tributary of tha Oxus, 
and the country lying between that and the Oxus, There Is the great Takla- 
Makan desert In Chinese or Eastern Turkistan, part of which has recently been 
explored by Russian expeditions and by that young and indefatigable Swodish 
traveller, Dr. Sven Hedin, It is now one of the most forbidding desert to be 
found anywhere, but it deserves careful exaniination, as there ure evidences of tts 
onge haying been inhabited, and that at no very remote period. It le almoot 
surrounded by the Tarim, and on its ¢astern edge tice Lob-nor, the remarkable 
changes in which bave been the subjpct of recent investigation, As renders of 
Us, Nansen's ‘ Voynge of the Fram’ will renumber, the Siberian const te most 
imperfectly mapped} of course, it is a difficult tusk, but it in one to which 
the Russian government ought to be equal. China hav on papur the appear- 
ance of heing fairly well mapped; but as a matter of fact our knowledge of its 
mountain ranges anil of its great river cournes ie to a Inrgy extent extremely 
vague. All thin awaits careful surrey. In North-Flastern Manchiria and io many 
parts of Mongolia there are still blanks to be filled up and mountain and river 
ayuteme to be surveyed. Tn the Malay peninsula and in the great array of islands 
in the east and south-cast of Asis—Sumatra, Borneo, the Philippines—much work 
still remains to be done, Thus for the coming century there will be abundance 
of work for explorers In Asia, and plenty of material to occupy the otteutlon of 


our geographical socletins. 
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Coming to the map of Africa, we find the most marvellous transformation 
during the last sixty years, and mainly during the last forty years, dating from 
Livingstone’s memorable journey across the continent, Though the north of Africa 
was the homo of one of the oldest civilizations, and though on the shores of the 
Moditerraneati, Phoenicians, Carthaginians, Greeks, and Romans were at work for 
centuries, jt bas only been within the memory of many of us that the centre of the 
continent, from the Sahara to the confines of Cape Colony, has ceased to be an 
unexplored blank, This blank has been filled up with bewildering rapidity. Great 
rivers sud Jakes and mountains have been laid down in their main features, and the 
whole continent, with a few unimportant exceptions, has been parcelled out among 
tho Powers of Europe. But much still remains to be done ere we can form ay 

mite conception of what ie in some respects the most interesting and the most 
intractable of the continents. Many curious problem still remain to be solved. 
The pioneer work of exploration has to a large extent been accomplished; lines 
have been run in all directions; the main features have been blockel out. But 
Fotween these ines the broad meshes remain to be filled in, and to de this will 
require many years of careful exploration. However, there atill remain one or two 
that afford scope for tho adventurous 

To the south of Abyssinia and to the west and north-west of Lake Rodolf, on 
to the upper Nile, & a region of considerable extett, which is still practically 
‘unknown, Agalp, in the Western Sahara there ia an extensive area, inhabited 
mainly by the intractable Tuaregs, into which no one has been able to penetrate, 
and of which our knowledge ie extremely scanty. Even in the Centml Saham 
thorw are grest areas which have not been traversed, while in the Libyan desert 
much remains to be doue, These regions are of interest almost solely from the 
geographical and geological standpoints. But they deserve careful investigation, 
not only that we may ascertain their actual present condition, but in order, aluo, 
that we may try to discover some clues to the past history of thie interesting 
continent. Siill, is must be eald that the great featares of the continent have 
been eo fully mapped during the lsat half-century that what is required now Is 
malnly the filling-in of the details. This is a process that requires many hands 
and special qualifications. All over the continent there are regions which will 
repay special investigation. Quite recently an Koglish traveller, Mr. Cowper, 
found not far from the Tripoli coast miles of maguificont ruins and much to correst 
on our maps, Ifonly the obstructiveness of the Turkish officials could bo over- 
come, there is = rich harvest for any one who will go to work with pationce and 
intelligence. Evets the interior of Morocco, and especially the Atlas mountains, 
are but little known, ‘The French, both in Tunis and Algeria, are extending our 
knowledge southwards. All the Powers who have taken part in the scramble for 
Africa are doing much to acquire a knowledge of their territories, Germany, 
especially, deserves praise for the persistent zeal with which shoe has carried out 
the exploration of her immense territories in East and West Africa. The men 
she sends ont are unusually well qualified for the work, capable not simply of 
taking a running aurvay as they proceed, and taking notes on country and 
people, but of rendering a substantial account of the geology, the fauna, the flora, 
and the economic conditions. Beth in the French and the British spheres good 
work is sla being done, and the map of Africa being gradually filled wp. But 
what we especially want now are men of the type of Dr. J. W. Gregory, whoue 
took on the Great Hift Valley is one of the most valuable contributions to African 

ever made If men of this stamp would settle down in regions like 
thut of Mount Ruwenzori, or Lake Rudolf, or the region about Lakes Rangweolo 
and Tauganyika, or in the Atlas, or in many other regione that could be named, 
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the gains to scientific geography, 29 well a9 to the economical interests of Africa, 
would be great. An example of work of this kind Ia seen In the discoveries made 
by « young biologist trained in geographical observation, Mr. Moore, on Lake 
‘Tanganyika. There he found « fauna which seems to afford a key to the past istory of 
the centre of the continent, a fauna whioh, Mr. Moore maintains, is eseentially of a 
salt-water type. Mr. Moore, I believe, is inclined to maintain that the ancient con- 
nection of this part of Africa with the ocesn was not hy the wost, ax Joseph Thomson 
surmised, but by the north, through the Great Rift Valluy of Dr. Gregory; and be 
strongly advooates the careful examination of Lake Rudolf as the crucial test of his 
theory. It is to~be hoped that be, or some one equally competent, will bare an 
opportunity of carrying out an investigation likely to provide results of the highest 
im 


portance. 

But there are other special problems connected with this, the most backward 
and moat repellant of continents, which demand serious investigation, problems 
ementially geographical, One of the mout important of these, from the point of 
view of the development of Africa, te the problem of acclimatization, The matter 
is of auch prime Importance that a committee of the Association has boon at work 
for some years collecting data as to the climate of tropical Africa, Ina general 
way we know that the climate is hot and the rainfall scanty; indeed, even tha 
geographers of the Ancient World believed that Central Africa was uninhabitable 
«nm account of its heat, But sclence requires more than generalities, and therefore — 
we look forward to the exact results which are being collected by the committee 
referred to with much bope: Woe can only go to work experimentally until we 
know precisely what we have to deal with, It will help us greatly to solve the 
problem of acclimatization when we have the exact factors that go to constitute 
the climate of tropical Africa. At present there is no doubt that the weight of 
competent opinion—that is, the opinion of thoee who have had actual experience 
of African climate, and of those. who have muede a special study of the effects of 
that climate on the human constitution—iv that, though white men, if they take 
due precautions, may live and do certain kinds of work in Troploal Africa, it will 
never be possible to colonize that part of the world with poople from the temperate = 
sone. This is the lesson taught by generations of experience of Europeana in 
India. So far, also, sad experience has ahown that white people cannot hope to : 
settle In Central Africa am they have settled in Canada and the United States = Om 
and in Australis, and make it a nursery and a home for new gonorations, ' 
Even in such favourable aituations aa Blantyre, a lofty region on the south of 
Lake Nyasa, children cannot bo reared beyond a certain sge; they must be sent - 
home to England, otherwise they will degenerate physically and morally, No 
country can ever become the true home of « peaple if the children have to be sent 
away to be reared, Still, it is true our experience in Africa lw limited. It has 
been maintained that it might be possible to adapt Europeans to Tropleal Africa 
hy a gradual process of migration, Transplant Southern Furopeans to North 
Africa; after a generation or two, remove their progeny further south ; and so on, 
edging the succeeding generation farther and further into the heart of the con- 
tinent. he experiment—a long one it would be—might be tried; but it ia to be 
feared that the ultimate result would be s race deprived of all those characteristics 
which have made Europe what it is. An able young Italian physician, Dr, Sambou, 
has recently faced this important problem, and has not hesitated to come to 
couclusjons quite oppesed to those generally accepted. His position is that it bas 
taken us centuries in Europe to discover our hidden enemies, the microbes of the 
Various diseases to which northern humanity is a prey, and to meet them and 
conquet them. In Africa we have a totally different set of enemies to meet, from 
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Wétes \nnd: eiabcas dewes! $0 Who tnvbalbile \obpessteants that produce thome forma of 
toalarin, anmmia, and other diseases characteristic of tropical countries, He 


‘admits that these are more or lese due to heat, to the nature of the soll, and other 


tropical conditions, but that if once we knew their precise nature and modes of 
working we should be ti a position to meet them and conquer them. It may be 
#0, but this ld o result that could only be reached after genorations of experience 
and investigation; and even Dr. Sambon admits that the nitimate product of 
Furopean acclimatization in Africa would be something quite different from the 
European progenitors, What |¢ wanted ls « series of carefully conducted experi- 
ments. I have referred to the Blantyre highlands; In British East Africa there 
wre plateaux of much greater altitude, and in other parts of Central Africa there are 
large areas of 4000 feet and over above sea-level. The world may become so full 
that we may be forced to try to utilize these lofty tropical regions aa homes for white 
people when Canada and Australia and the United States become over-populated. 
As cue of my predecessors in this chair (Mr. Ravenstoin) tried to show at the Leeda 
moeting some yours ago, the population of the world will have more than doubled 
ina century, and about 180 years hence will have quadrupled. At any rate, hore 
is « problem of prime importance for the geographer of the coming ewntury to attack; 
with so many energetic and intelligent white mien all over Africa, it should not be 
diffientt to obtain tho data which might help towards its solution. 
T have dwelt thus long on Africa, because It will really be one of the gront 
Jeal problems of the coming century. Had it teen as suitable as America 
or Australia, wo may be sure it would not bave remalied so long neglected and 
despised by the European peoples as it has done. Unfortunately for Africa, just 
as it had been circumnarigated, and just as Europeans were beginning to settle npon 
its central portion and trying to make their way into the interior, Columbus and 
Cabot discovered a now world, a world as well adapted as Europe for the energies of 
the white rnces. ‘That discovery postponed the logitimate development of Africa 
for four centuries.. Nothing could be more marked thay the progress which America 
has made since its rediscovery four hundred years ago, and the stagnation of Africa 
which his been known to Europe since long before the beginning of history, During 
these four hundred years North Anierios ut least has been very thoroughly explored. 
The two great nations which divide North America between them have their 
government surveys, which are rapidly mapping the whole continent and Investi- 
gating Its grology, physical geography, and its natural resources, I need hardly 
toll ‘an audience like thie of the admirable work done by the Survey of Canada 
under Sir William Logan, Dr. Selwyn, and his successor, Dr. George Dawion; nor 
should it be forgutten that under the Lands Department much excellent topographical 
work hex been: carried out by Captain Deville and his predecessers. Still, though 
mitch has been done, much tetnaina to be done. There are large areas which ave 
pot ag yet even been roughly mapped. Within quite recent years we lave liad new 
regions opened up to us by the work of Dawson and Ozilvie on the Yukon, by Dr, Bal! 
in the region to the south of Hudson bay, by the brothers Tyrrel! in the Barren 
Lands of the west of the same bay, by O'Sullivan beyond the souross of the Ottawa, 
and by Low in Labrador, But it is not #0 Jong since that Dr. Dawaon, ti teviewing 
what remains to be done in the Dominion in the way of oven pioneer exploration, 
polnted out that eonething ikea million square milew #t{ll remained to be mapped. 
Apart from the uninhabitable regions In the north, there are, as Dr. Dawaott pointed 
out, considerable areas which might be turned to profitable agricultural and mining 
account of which we know little, such areas as those which, n# already thentloned, 
have been recently mapped on the south of Hudson bay and beyond the 
Ottawa, Although the eastern and the western provinces hare been very fully 
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surveyed, there is # considerable area hetween the two lying between Lake Superior 
and Hodson bay which seems to have been so far almost untouched, A vory great 
deal has been done for the survey of the rivers and lakes of Caunia. T need hardly 
eay that in Canada, as elsewhere in America, there ia ample scope for the study of 
many problems in physical geography—past and present glaciation and the work 
of glaciers, the origin and réyime of lake-basing, and tho erosion of river-beda, the 
pscillation of coast-lines. Happily, both in Canads anid the United States there aro 
many men competent and eager to work out problems of this class, and in the 
reports of the various surveys, the transactions of American learned sociotins, in 
scientific periodicals, in separate publications, a wealth of data has already been 
accumulated of immense value to the geographer. 

Every geologist and geographer knows the important work which has been 
accomplished by the various surveys of the Waited States, as well as by tho various 
State surveys, ‘The United States Coast Survey has been at work for more than 
half a century, mapping not only the coast, but all the navigable rivers. The Lake 
Survey has been doing a similar service for the shores of the great lakes of North 
America, But it is the work of the Geological Survey which is best known to 
seographers—a survey which is really topographical as well as geological, and 
which, under such men as Hayden, King, and Powell, has produced a series of 
magnificent maps, diagrams and memoirs of tha highest scientific value and 
interost. Recently this survey has been placed on a more systematic basis; so that 
now & scheme for the topographical survey of the whole of the territory of the 
United States is being carried out. Extensive areas in various parts of the States 
havo been already surveyed on different scales, It is to be hoped that in the fature, 
®# in the past, the able men who are employed on this survey work will hare oppor- 
tunities of working out the physiography of particular districts, the past and present 
seography of which is of advancing scientific interest. Of the complete exploration 
aod mapping of the North American continent we need have no apprehension; it 
is only & question of time, and it is to be hoped that neither of the governments 
responsible will allow political exigencies to Interfere with what is really & work of 
national ion 

Tt is when we come to Central and South America that we find ample room for 
the unofficial explorer.* In Moxico and the Central American States there are 
considerable areas of which we have little or only the vaguest knowlolge, In 
South Americn there is really more room now for the ploneer explorer than there 
ts ty Central Africa, In recent years the Argentine Republic has shown 4 landable 
al In exploring and mapping its immenso territories, while a certain amount of 
good work has also been dane by Brazil and Chili Moat of our knowledge of South 
America is due to the enterprise of European and North American explorers, Along 
the great river courses our knowledge is fairly satisfactory, but the immenss areas, 
often densely clad with forests, lying betwen the rivers are almost entirely un- 
known, In Patagonia, though a good deal has recently been done by the Argentine 
Government, still In the country between Puts Aronss and the Ilo Negro, we 
have much to learn; while on the west coast tange, with its innumerable ford-like 
inlets, its islands and peninsulas, there ina fine field for the geologist anid physical 
oographer, Indeed, throughout the whole range of the Andes aystematic explora- 
tion ix wanted, expluration of the character of the excellent work accomplished by 
Whymper in the region around Chimboraro, There iy an enormous ares lying ta 
the east of the Northern Andes, and including their eastern slopes, embracing the 





* Fam indebted for much of the information relative to Sunth Anierics to a valuable 
Memorandum by Sir Clements R. Markham and Colonel G. E. Church. 
No. If] —Srvreworn, 1897.) Y 
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eastern half of Ecuador and Colombia, Southern Venezuela, and much of the country 
lying between that and Northern Bolivia, including many of the upper tributaries 
of the Amazon and Orinoko, of which our knowledge is of the scantiost. Even the 
couutry lying between the Rio Negro and the Atlantic is but little koown. ‘There 
aro other great aress, in Brazil and in the Northern Chaco, which have anly been. 
partially described, such as the region whence the streams forming the Tapajos and 
the Paraguay take their rise, in Mato Grosso, A survey and detailed geographical 
and topographical description of the whole basin of Lake Titicaca is a desideratum. 
In shott, in South Ameries there is » wider and richer field for exploration than in 
any other continent, But no mere rush through these little-known regions will 
suffioe- ‘The explorer must be able not only to use his sextant and bis theodolite, 
his compess, and his chronometer; acy expeditions entering these regions ought 
to be ble to bring back aatisfactory Information on the goology of the country 
traversed, and of its fauna and flora, past and present. Already the revelationa which 
have been made of the past geograpby of South Americs, and of the fife that 
flourished there in former epochs, are of the highest interest. Moreover, we have 
here the remaine of extinet civilizations to deal with, and although much bas been 
done in thie direction, much remains to be done, and in the extensive region already 
referred 10, the physique, the traditions, and the customs of the natives will repay 
careful investigation. 

The southern continent of Australis is in the hands of men of the same origin 
ax those who have developed to such a wonderful extent the resources of Canada 
and the United States, and therefore wo look for equally satiufactory results so far 
as the characteristics of that continent permit. The five colonies which divide 
among them the 8,000,000 equare miles of the continent have each of them 
efiicient Goverument surveys, which aro rapidly mapping their foatures aod 
investigating their geology. But Australia has o trying economic problem to 
solve, In none of the colonies is the water-supply quite adequate; in all are 


tuhabitable. This desert area has been crossed by explorers, at the expense of 
reat sufferings, ia various directions, ench with the samé dreary tale of almost 
featureless sandy desert, covered here and there with spinifox and scrab, worse than 
ueelews, ‘There are hundreds of thousands of square miles still unknown, bat there 
is no reason to belivve that these areas possess any features that differ essentially 
from those which have been found along the routes that havo beett explored, 
Thero have toen one or two well-equipped scientific expeditions in recent years 
that have collected valuable data with regard to the physical characteristics, the 
geol and biology of the continent; and it is in this direction that geography 
should Jook for the richest rewulta in the future. There remaing much to be done 
before we oan artive st satisfactory conclusions as to the physical history of what 
ls ib dome respects the most romarkable land area en the globe, Though the 
curface watersupply 14 »» scanty, there Is reason to believe that underneath the 
surface there is an immense store of water. In one or two places In Australia, 
expecially in Western Queensland, and in Now South Wales, this supply has been 

with satisfactory results; milllona of gallons a day have been obtained’ by 
sinking wella. Whether trrigation can ever be introduced on an extensive scale 
into Australia depends upon the extent and accessibility of the underground water- 
wupply, and that is one of the geographical problome of the future in Australia, 
New Zealand has been fairly well eurveyed, though a good des! remalie te be done 
before ite magnificent mountain and glacier system is completely known. In the 
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great island of New Guinea both the British and the Germans aro opening up the 
interiors of their territories to our knowledge, but the western and much. 
portion of the island presents a large field for any explorer who cares to venture 
into its Interior. 

The marvellous success which has attended Dr. Nansen's daring adventure into 
the arctic seas haa revived s widespread interest in polar exploration, Nansen 
may be said to have almost salved the north polar problem—eo far, at loast, as tha 
Old World side of the pole Is concerned. That some ove will reach the pole at no 
distant date Ss certain ; Nansen has ahown the way, and the legitimate curiosity of 
humanity will not rest satisfied till the goal be reached. But arctic exploration 
does not end with the attainment of the pole. Europe has done her share on her 
own side of the pole; what about she side which forms the Hinterland of North 
America, and specially of Canada? To the north of Europe and Asia we have the 
scattered groups of islands, Spitsbergen, Franz Josef Land, Novaya Zemlya, and the 
New Siberian islands, To the north of America we have an immonse archipelago, 
the actual extent of which is unknown. Nansen and other arctic sutboritios main- 
tain that the next thing to be done is to complete exploration ou the American 
ride, to attempt to do for that half of the north polar region what Nansen has done 
for the other half, It may be that the islands which fringe the northern shores of 
the New World are continued far to the north; if so they would form convenient 
atages for the work of » well-equipped expedition. It may be that they do not go 
much further than we find them ou our mays, Whatever be the case, it is im- 
portant, in the interests of sclence, that thia section of the polar area be examined ; 
that as high a latitude as possible be attained; that sonndiogs be made to disover 
whether the deep ocean extends all round the pole. It is stated that the gallant 
Liout, Peary has organized a scheme of exploring this ares which would take 
several years to accomplish. Let us hope that he will bo able to carry out his 
fobeme, Meantime, should Canada look on with: indifferenco? She has attained 
the standing of a great and prosperogs nation, She has shown the most com- 
mendable zeal iy the exploration of ber own immense territory. Sho has her 
educational, seientific, and literary institutiona which will compare favourably with 
those of other conntries; her press ia of « high order, aod abe bas made the. 
beginnings of a literature and an art of her own. In those reepects she is walking 
in the steps of the Mother Uountry, But has Canada not reached a stage when. 
she ls ina position to follow the maternal example still farther? What has more. 
contributed to render the name of Great Britain illustrious than those great enter- 
prises which for centuries sbe has sent out from her own shores, not a few of them 
rolely in the interests of science ? Such enterprises clevate a uation and form ite 
glory and ite pride. Surely Canada has ambitions beyond mero material prosperity, 
and what better beginaing could be made than the equipment of an expedition for- 
the exploration of the seas that lie between her and the pole? I venture to throw 
wut these suggestions for the consideration of those who have at heart the honour- 
and glory of the great Canadian dominion. 

Not only has an interest in arctic exploration been revived, batin Europe at 
least au even greater Interest has grown up in the exploration of the region around: 
the opposite pole of the Earth of which our knowledge is #0 scanty. Since 
Sir James ©. Ross's expedition, which was sent out in the year 1839, almost 
nothing how bewn done for antarctic research, We have here to deal with 
conditions different from these which surround the north pole, Instead of an 
almost landless ccesn, it is believed by those who have given special attention 
to the sabject that a continent about the alze of Australia covers the sonth 
polar region, sa tii ii lili a 

¥ 


320 SOME GEOGRAPHICAL PROBLEMS, 


solence, It is time we had a fairly adeynate idea of what are the real conditions, 
We want to know what is the extent of that laud, what are its glacial conditions, 
what is the character of its geology, what evidence exists as to its physical and 
biological conditions In past ages? We know there is one lofty, active volcano ; 
are there any others ? Moreover, the science of terrestrial magnetism is seriously 
impeded in its progress because the data in this department from the antarctic are 
so seanty, The seas around this coutinent require to be investigated both os to 
their depth, their temperature, and their life, Wo have here, in short, the most 
extensive unexplored ares on the wurface of the globe. For the last three or four 
years the Royal Geographical Soolety, backed by other British societies, hes heen 
attempting to move the Home Government to equipan adequate expedition to com- 
pleto the work begun by Hoss sixty years ago, and to supplement the great work of 
the Challenger. But though symyathy has boon expressed for antarctic exploration, 
and thongh vague promises have been given of support, the Governments is afraid 
to enter upon an enterprise which might involve the services of a few naval officers 
and men, We need not criticize this attitude, But the Royal Geographical 
Society has determined not to Jot the matter rest here. It is now secking to 
obtain the support of public-spirited men for an antarctic expedition under its 
own auspices. It ie felt that antarctic oxpluration is peculiarly the work of 
England, and that if an expedition is undertaken, it will receive substantial support 
from the great Australasian colonies, which have so much to gain from a know- 
ledge of the physical condition of a region lying at their own doors, and probably 
baving a serious influence on their climatological conditions. Here, then, is one of 
the greatest geographical problems of the fature, the solution of which should be 
entered upon without further delay, It may be mentianed that a small and well- 
equipped Belgian expedition has already started, mainly to carry out deep-sea 
research around the south polar ares, and that strenuous offorts are being made in 
Germany to obtain the funds for an expeditinn on a much larger scale, 

But our selunce has to deal not only with the lands of the globe; ite aphero is 
the whole of the surface of the Earth, and all that is thereon, so far at least ns dis- 
tribution is concerned. The department of oceanography ia a comparatively new 
creation; indeed, it may be mid to have come definitely Into being with the famous 
voyage of the Clallenger. There hal been expeditions for ocean Investigation 
beforn that, hut on » very limited scale. Tt has only been throngh the rosulte ob- 
tained by the Chullenger, supplemented by thoxe of expeditious that have examined 
more liusited areas, that we have beon able to obtain an approximate conception of 
the conditions which prevail throughout the various ceean depthe—conditions of 
inmroment, of temperature, of salinity, of life. Wo have only a general idea of the 
contours of the ovean-bed, and of the composition of the sediment which covers 
that bed. The extent of the knowledge thus acquired may be gauged from the fact 
that it occuptes « considerable space in the fifty quarto volumes—the ‘ 
Pablications '"—which it tock Dr. John Murray twenty years to bring out. But 
that great undertaking has only, as it were, lail down the geoeral features of the 
oceanic world. There in plenty of room for further research in this direction, Our 
own surveying ships, which are constantly at work all over the world, do a certain 
arnount of oceanic work, spart from mere surreying of coasts and islands and 
shonls, Tn 1895 one of these found in the South Pacific soundings deeper by 600 
fathoms than the deepest on record, that found twenty years earlier by the 
Tuscarora to the north-enst of Japan. ‘The deepest of these now soundings was 
5156 fathoms, fh the interests of science, a» well as of esble-laying, it te 
desirably that our surveying shiys should be encouraged to carry out work of this 
kind more systematically than they do at present. This could surely. be arranged 
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without interfering with their reguiar work. We want many more observations 
than we now have, not only on ocean depths, bat on the-natare of the ocean-bed, 
before we can have 4 satisfactory may of this hidden portion of tho Earth's surface, 
and form satisfactory conclusions as to the past relations of the coean-bed with 
what is now dry land, J believe the position is maintained by geologists, that from 
the remote period when the great folda of the Earth. wore formed the present 
relations between the creat land-mmssee and the great oceans havo been essentially 
the samo; that there have no doubt been great changes, but that these have been 
within auch limita a4 not to materially affect their relations. asa whole. ‘This lea 
problem which further oceanic research would go a long way to elucidate. That 
striking changes are going an at the present day, and have been going on within 
the human period, cannot be doubted, Some const-lines are rising; others are 
falling. Prof. John Milne, our great authority on seismology, haa collected an 
extremely interesting series of data, as to the curious changes that have taken 
piace in the ooean-bed since telegraphic cables have been laid down, The 
frequent breakages of cables havo led to the examination of the enb-cceanic 
ground ‘on which thoy have boen laid, and it is found that slides and sinkingy 
Lave occurred, in some cages ariounting to hundreds of fathoms, ‘These, it is im- 
portant to note, are on the slopes of the Continental Margin, or, as it ia called, the 
Continental Shelf, as, for example, off tho const of Chill. It is there, where the 
Earth's crast is pecaliarly in a state of onstable equilibrium, that we might expect 
to find such teovements; and therefore soundings along the continental margins, 
at intervals of say five years, might furnish science with data that might be turneil 
to good account. 

Aa an example of what may be done by a single individual to elucidate the 
Present and past relations between Jand and sea, may I refer to an able papor in 
the Geeyraphical Journal of May, 1897, by Mr. T, P. Gulliver, a pupil of Prof, 
Davis, of Harvard, himself one of the foremost of our scientific goograpbers? Mr. 
Galliver bas made a apecial study on the spot, and with the helj of good tope- 
gstaphical and geological maps, of Dungeness Foreland, on tho south-east coast of 
Kent. Mr, Gulliver takes this for hiv subject, and works out with grest care the 
history of the changing coaat-iine here, and in:connection with that the origin and 
changes of the English Channel, This is the kind of work that well-trained geo- 
gtapbical students might undertake. It iv work to be encouraged, not only for 
the results to he obtained, but as one #pecies of practical geographical training in 
the field, and asa reply to thone who maintain that geography is mere bookwork, 
aod has no problems to solve. Prof. Davia himself bas given an example of 
similar practical work in bis elaborate paper on ‘The Development of Certain 
English Rivers" in the Geogrephicu? Journal for Fobraary, 1505 (vol. v. p, 127), 
and in: many other publications. 

Another Important problem to attack, and that in the near fatare, Is that of 
Oveanic islands. lasy in the near future, because it ia 10 be feared that very 
fow ivlanda now remain unmodified by contact with Zaropeans. Not only have 
the natives been affected, both in physique and in customs, bat the introduction of 
European plants ‘aud animals hes to a greater or lees extent modified the native 
fauns and flora. ‘Dr. John Murray, of the Challenger, has set a good example in 
this dimetion by sending a young official from tho Natural History Museum 
10 Christmas Ielitnd, in the Indisn ocean, ene of the few ‘untouched islanda 
that remain, lying far away from any other land, to the south-esst of the Keelings. 

What Islands are to the ocean, lakes are to the land. It is only recently that 
these interesting geographical features have received the attention they deserve. 
Dr. Murray hes for some time been engaged in investigating the physical 
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conditions of some of the remarkable lakes in the west of Scotland. Some three 
yeate ago my friend and colleague, Ir. Mill, carried out a very careful survey of 
the English takes, under the auspices of the Royal Geographical Society, His 
soandings, his obeervationa of the lake conditions, of the features on the margins 
of and around the lakes, when combined with the investigation of the régime of 
the rivers and the physical geography of the surrounding country, conducted by 
such accomplished geologists ax Mr, Marr, afford the materials for an 

interesting study in the geographical history of the district. On the Continent, 
again, men like Prof. Penck, of Vienna, have been giving special attention to lakes, 
that accomplished geographer’s monograph on Lake Constance, based.on the work 
of the five states bordering its shores, being a model work of ite kind, Bat the 
father of Limnology, as this branch of geography ts called, is undoubtedly Prof. 
Forel, of Geneva, who for many years bas been investigating the conditions of that 
classical lake, and who is now publishing the results of his research, LD, Forel’s 
paper on * Limnology: a Branch of Goography,’ and tho disctission which follows 
in the Report of the last Internatioual Geographical Congress, affords « very falr 
idea in short space of the kind of work to be done by this branch of the science. 
Tn France, again, M. Delebooque is devoting himself to a similar lino of research ; 
in Germany Ule, Halbsass, and others; Richter in Austria, and the Balaton Com- 
mission In Hungary. I may also here refer appropriately to Mr. Israel C. Russell's 
able work, published in Boston in 1895, on ‘The Lakes of North America,’ in 
which the author usce these lakes as a text fora discourse on the origin of lake 
basins and the part played by lakes in the changes studied by dynamic geology. 
Same of the best examples of an exhaustive study of a Inke baain will be found in 
the magnificent monograpl on Lake Bonneville, by Mr, G, K. Gilbert, and that 
on Lake Lahoutan by Mr. Lersel Cook Russell, publishid by the United States 
Geological Sarvey ; tho former is indeed a completo history of the great basin, the 
largest. of the interior deninage areas of the North American continent. In the 
publications of the various surveys of the United States, as well as in the official 
roports of the Canadian Lake surveys, a vast amount of material exists for any one 
tuterosted in the study of lakes; in addition, there are the elaborate special Reports 
on the grost lakes by the Hydrographio Department. Indeed, North. America 
presents an. exceptionally favourable field for limnological investigation; if carried 
out on a systematic method, the results could not but be of great scientific interest, 

Rivers are of not less geographical interest than lakes, and these have also 
recently been the subject of special investigation by physical geographers: I have 
alrendy referred to Prof. Davis's study of » special English river system. The 
work in the English Lake District by Mr. Marr, spoken of in connection with 
Dr. Mill’a investigations, waa mainjy on the bydrology of the region. Both in 
Germany and in Russia special attention is being given to this subject, while in 
Amorica there is an enormous literature on the Mississippi alone, mainly, no doubt, 
from the prootical standpoint, while the reault of mach valuable work on the St 
Lawrence is buried in the Canadian official publications, : 

But time does not admit of my going farther. I might have pointed out the 
wide and vastly interesting Geld prosented by what the Germans cal] Anthropo- 
geography, desling with the interrelations between humanity and its geographical 
environment, Geography, Mr. Mackinder has said, is the pliynical basis of history; 
it Is, indeed, the physics] basis of all human activity, and from that standpoint 
re rbgan achat nee poe But I can only hint at this I 

ve tw what are some of the leading geographical problems 
of the future, first In onder to show at this somewhat critical epoch how very 
much yet remains to be dons, how many important lines of Inquiry are-open to the 
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geographical student, and that the possibilities of our science are, like those of 
other departments of research, inexhaustible, 3fy alm hes alow been to Indicate 
by actual examples what, in the conception of British geographers at least, is the 
field of our subject, We need not trouble greatly about any precise definition #) 
long as ther is such a choice of work for the energies of the geographer, I trast 
T have been, to sume extent at least, successful in the double object which I have 
bad ju view in this opening address in a country which presents so splendid a flebl 
to the practical geographer. 
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The Lakes of the Riesen Gebirge.—The investigations, begun in 158i, 
relating to the mountain lakes known as the “ Koppenteiche,” were continued 
in 1896 by Dr. Otto Zacharias. His researches show that the average amount of 
“Plankton” (micro-fauna) contained in them te only the tenth or twentieth part 
of that contained in the standing waters of the North German lowlands, so that In 
a biological senae they raay be put down as “desert.” This holds especially in the 
case of the Groater Koppenteich (aititade $006 feet), whilst the Lesser Koppenteleh 
(altitude 4832 feet), with anarva only one-<ixth as large, is much more favourably 
placed. Daring three weeks in June and July the amount of “ Plankton in the 
latter proved to be from 0°0004 to 00006 per hundred parte of water, while in 
the former it only reached the small percentage of from 00035 to (000i, Thus 
the smaller jako has just enough to fit it for fish-culture (Coregonus muareng), but 
not so the larger. As regards the micro-flora of the mud on the lake-bottom 
(Diatomacer), a special interest attaches to’ the of Stenopterobia anceps. 
This remarkable and ¢earce species bas hitherto been found only in North America, 
on the Puy de Dome (csntral plateau of France}, and in Corawall, The three 
mall * Kochelteiche” (altitude 4068 feet), which lin in the region of moraines, 
dating from the Glaclal epoch, known as the “Grosso Schneegrube,” are marked 
by a great abundance of diatoms, Tbe general character of the flora is sub-alpine 
or eub-arctic, Simultaneous determinations of temperature gave (for the afternoon 
in the middle of July) the following reaulte:— 
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In the latter the moat rapid fall oocarred between the surface and w depth of 5 feet, 
with a difference of 41° Fabr, and in the former between $2 and 16-4 feet, witha 
difference of 5° Fahr. A remarkable fact ta the comparatively high temperature at 
the bottom of the larger Inke, as also the high level of the zone of most rapid fall of 
temperature in both, ‘The last cireumstance ix possibly connected with the length 
of time that both lakes remain in shadow. 


The Eetsnioal: Geograpey of Middle Albania and Epirus—To the 
July number of Petermanne Mitteilungen Dr. Antonio Baldacci contributes the 
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first part of a paper setting forth the results of his explorations made in this region, 
with an eve t the geographical distribution of plants, both wild and cultivated. 
Among the most interesting observations from a geographical point of view is the 
fact that, apparently in consequence of the shelter afforded from cold northerly and 
north-casteriy winds by the Dinaric Alps and the other maritime ranges on the 
went side of the Ralkan peninsula, numbers of characteristic Mediterranean forms 
reach much further north on the eastern than on the western shores of the Adriatic. 
A-map on the scale of 1: 1,000,000 which accompanies the paper, distinguishes the 
areas occupied by the characteristic Mediterranean vegetation (the magués of the 
French, macchic of the Italians), as representing which, at lesst in the parts explored, 
Dr. Baldacci attaches most impottance to the Quercus coccifera, the mountain forest 
region (with conifers, Uupuliferm, etc.), the high mountain region, and swamps, and 
indicates the place of odcurrence of the olive and the Citrus genus, the Quercus 
Aigilops and Quercus Frisehachii, the Cytisus Weldeni, the Bsculus Hippocastanum, 
the Nerium Oleander, Arce, Uthobium, and Oxicedri, 


The Wanderings of Prince Charles Edward in 1745,—The latest 
publication of the Scottish History Society takes the form of = chronological 
itinerary of the movements of the young Pretender from his arrival in Scotland 
on June 22, 1745, to his departure for France on September 28, 1746. Mr. W, B. 
Blaikie, whose ingeniously constructed cosmosphere haa been exhibited to the 
Royal Geographical Society, has shown himself to be no less waccessfal as a 
student of old topography than as a mathematical geographer, The difficulty of 
dotermining the exact stopping-piaces and the routes followed during the romantle 
wanderings through the West Highlands which preceded the escape of the 
Pretender, is clear to any one who has considered the contradictions of published 
records: but all the difficulties In this case have been overcome. The routes have 
been placed upon » modern map, and are shown In three coloure—rel for the rapid 
advance to Derby, green for the retreat to Inverness, and bine for the flight after 
Callodon. In this way the different visite to some of the places are shown with 
great distinctness, It was the author's first intention t> have reproduced a con- 
temporary tap, but, on account of the defective topography of all of these, be 
decided that they would be less serviceable than a miap based on the Orduance 
BSarvey. Tt is interesting to recall that the oommencement of the Ordnance Sarvey 
of the United Kingdom was, like the laying out of the Highland roads, a direct 
reault of the rising in 1745. In a very interesting note on contemporary maps, 
Mr, Blaikie describes three—one showing the routes of the Pretender by Colonel 
4. A. Grante, in s French snd English edition (both in the British Museum); the 
second apparently s copy pablished anonymously in Rome, and now vory rare; it 
is not in the British Museum, the only copy known being in Lord Crawford's 
collection, The third map could not be identified for some time, It was referred 
to by Bishop Forbes ay the work of Johu Finlayson, and its identification is an 
example of acute literary research, Mr, Blaikie found in Scotland a map without 
naine, imprint, ar date, but in ite title claiming to show “even the secret Route of 
the Pe _ after the battio of Culloden until bis Escapo to Francs,” Th « petition 
of John Finlayson, when in prison after Culloden, he begs for the return of the 
plates of his maps; and in another letter he ays, “If the contraction Pr give 
any offence, it can be altered,” Other pleces of internal evidence placed the identity 
of the newly discovered map with Finlayson’s beyond doubt. The ingenious 
wuthor had, of course, endeavoured to secure the favour of both sides for hia work 
by waing a contraction which would stand for “ Pretonder ” with the supporters of 
the Government, and for “ Prince” with the Jacobites. 
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ASIA. 


Reports on Burmese Frontier Districts —During tho varicus minor 
military expeditions which have been sent to outlying districts of Upper Burma, 
much geographical information haa been collected, and is embodied in’ the reports 
of the officers of the Intelligence branch, 's number of which bave lately been 
received from the headquarters of that department at Simla. They deal with 
districts in the north-east, north, and west of Barma, including the northern.and 
least-known parte of the Shan states, the country of the Sana Kachins, on the 
upper Irawadi, and the Ubin hifle, All are abundantly supplied with route-maps 
and sketches of the country passed through, Lieut. 0, EB. Maequoid reports ooo 
tour nade in 1895-06, iu the Shan states boyond the Salwin, near the Chinese 
frontier. ‘The district Is chicfiy occupied by smail Wa states not yot brought 
utder British control, and on the Chinese frontier by savage Wa tribes, still un~ 
visited by Europeans, The Wa states are reported ts be very populous, A. groat 
quantity of opium is grown, but the country id, as yet, exceedingly poer. No 
bazeare are held, and there la practically no currency. Reports of the exiatenca 
of gold are, however, current, Oo a preliminary teip, Lieut, Macquold visited 
the country somewhat farther north, on the east bank of the Salwin, which 
has hitherto been little known, Pan-Long, # settlement of Panthays, he 
found to bo a prosperous trading centre, avd, from its nearness to the future 
terminus of the Salwin railway, it is likely to become # town of much importance. 
Between Mandalay and Thibaw the construction of the line was progressing rapidly, 
A report by Lieut. M. N, Turner hws to do with the Sana Kachin expedition of 
1895-96. ‘The country of the Sanu Kachins Iles between the Mall-Kha, or western 
branch of the Frawadl, and the Kumon range, which forms a barriot on the side of 
the Hukong valley, ‘It is generally covered with jungle, relieved only by the brown 
patches which mark the aontial clearings of the inhabitants. Bamboos are found 
everywhere, The general surface is broken, consisting of low steep hills and narrow 
valleys, A lofty, probably snow-capped range was just visible to the north-east, 
Lieut, E. 8. Carey gives an account of a visit to the Jade-mines district east of the 
Chindwin. river, of which Kanai ix the principal village. The Kachina of the 
district build vary large houses, which are open to all comers, ‘I'he Kansi-la, who 
iy the headman of the whole tract, sometimes entertaing 100 to 150 guests per 
night. Besides jade, which is obtained by diving from the bed of the rivers aa well 
a3 from the mines, rubies and salt are the principal products of the country. Gold 
is also found, The climate js pleasant by day, but the nights are sometimes un- 
pleasantly cold. Two reports deal with the Chin hills, which, however, are 
described more fully in the work noticed in the laat number of the Journal (p. 211), 


Surveys in Northern and Central Persia —During the year 1595, extonaive 
jourseya in Northern and Central Porsia were made by A. P. Stahl, formerly 
Director of Posts in that country, cblefy with » view to mineralogical and geological 
investigations. Valnoable results with reference to the topography of the country 
passed through were also obtained, and these have been published as a suppie- 
mentary number of Pofermunna Aittelluagen (No, 118, 1896), The 
which gives « detailed description of the principal routes followed, is accompanied 
by three maps on the large sealv of 1; 825,000, Iteelf a fourfold reduction from the 
original soale of the surveys. The map issued by the Russian Goneral Staff wan 
taken by Herr Stahl as the tasia for his map as regards the positions of the 
ptincipal towns, but the intervening country is laid down entirely from his own 
work, the parts not risited by him being left blank. His routes, however, expecially 
in the Northern Persian highlands, form sich a complete network over the country, 
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that his map shows its detall the features of by far the larger part of the surface, 
A comparison of Herr Stahl's map with that of Colunel Lovett, published in the 
R.GS. Proceedings for 1888, and with the Society's map of Persia published in 
1802, shows some of the altorationa which have been introduced as.a result of tho 
German travellers surveys. The Lar or Lahr, the upper couree of the Harhux or 
Heraxpel, has been followed up almost to its source in about 51° 30’ EL, and the 
course of the Nur, the principal tributary of the same river, has been determined. 
Herr Stahl places Mount Devavend slightly to the weet of the position assigned to 
it in the Society's map, with the result that the Harhaz, after encircling the moun- 
tain, haa rather 4 porth-north-easterly than a northerly conrse. The main channel 
of the river is alio shown as lying entiroly to the east of the Amol-Mahmudabed 
railway, and as having no connection with the stream which entors the sea at the 
latter place: In Central Persia Herr Stahl’s routes did not cover tho country #0 
thickly, but they extended in various directions on either side of the direct line from 
Kuni to Yesd and Kerman. Throughout this distance the country offers no 
hindrances to the coustraction of # good road, but the traffic would not repay the 
outisy, Between Nain acd Augrek Herr Stahl found a marked line of depression, 
which docs not appear to be shown: on-previons maps, The lowest point cannot be 
much more than 3000 feet above the sea. Ad regards the formation of the Persia: 
salt-deserta, he rather attributes it to the action of atmospheric precipitation than 
to purely aérial cuuser, 
AFRICA. 

Captain Bottego's Expedition.—A report by Lieuts, Vannutelli and Citerni, 
the European survivors of Captain Bottego's expedition, is pablished in the Bolletino 
of the Italian Goographical Society (1891, No.8), From the Daun (Journal, vol, 
vill. .p. 616) the expedition made its way to the Amara country on the left bank of 
the Sagan, in about 6° 23’ N., 38° 16’ E.. This river is evidently the Galana Amara 
of Dr, Donaldson Smith, which enters Lake Stefanie. After visiting Lake Pagade, 
the Wallamo country, and the Omo, it proceeded southwards to Lake Rudolf, aud 
after again exploring the Sagan, followed the unvisited weatern shore of that lake to 
about 3° 8’ 5S. In November, 1594, Dr. Sacchi returned southwards towards Lush 
with the collections, while the bulk of the expedition continued in a north-weaterly 
direction along the western edge of the Ethiopian highlands. ‘I'he unhealthy nature 
of the country Induced Captain Bottego to make for the mountains, ascending the 
river Upeno (apparently the Baro or an affluent), and relations were entered into 
with the Gaile Chief of Lega and Sajo, whose residence appears to havo been close 
to Gobo, reached by J. M. Sehuver in 1892, The chief, however, proved trracherous, 
and the encounter ju which Captain Bhttego lost his Jife took place, The sarvivors 
were held captive for some time, but wore finally sent to Adis Aboba by onler of 
Meuelek. Colonel Leontieff, in a letter to the Novoye Fremia, reproduced in the 
Italian Bolletino, states that Bottego succeeded in proving the identity of the Omo 
with the Sobnt, thus verifying the view take: by Dr. Beke eo far back oe 1848, 
The Italian officers, however, appear to be silent on this polnt. Prof, Keller, who 
has himself made extensive journeys in Somaliland, writes concerning the fate of 
Dr. Sacchi, whic ix still involved in some obscurity. A recent tolegram frou 
Yanzibar seems to Indicate that he was killed fn an Abyzinian raid in the country 
of the Boran Gallas, A part of the scientific notes collected by the main expedition 
after his departure have been enved. 

The Southern Borderlands of German East Africa —When Baron ¥. 
Echele and Captain Rameny, in 1894, made their way from Amelia tay on Lake 
Syass to Kilwa, by a new route sorors the pouthern part of the Rufiji basin, Herr 
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Lieder, the geologist of the expedition, was sent southwards to Mpamba lay, in 
order to explore a more southerly route from that point to the coast. Captain 
Ramsay's large-scale may was published in 1894 in the Mitfeilungen aus den 
Dentechen Schutegebieten, and the same valuable pablication now gives (1897, 
part 2) a detailed account of Lieder’s journey, accompanied by » map ou the scale 
of 1: 800,000, Herr Lieder’s account gives a large amount of information on the 
physical geography, as well axon the inhabitants, trade routes, ete. of the country 
traversed, ‘The route from Mypamba bay, though used by small trading caravans, 
fe far more difficult than that from Amolia bay, the ascent to the high plateau 
which separates Lake Nyasa from the headwaters of the Rovuma being steep, and 


Sinca they have been cut off from intercourse with the moro southem Zulus, they 
have mixed with the natives of the country, and have even lost their Zalu speech, 
although their customs have been adopted by the subject tribes In tho southern 
part of their district » amall settlement of coast traders was founded in 1990, The 
granite of the region of Mpamba bay soon gives place eastward to gociss, which, 
sometimes with 8 surface layer of laterite, occupies most of the Wangon! coutitry- 
Still farther east the platesu between the Rufiji and Rovuma basins is in great 
measure composed of sandstone. The route led along its southern margin, which 
iw deeply cut by atreans flowing to the Rovuma, and overlooks a much lower tract 
of country in that direction. The surface was generally covered with thin tree- 
eavannah, with very little undergrowth. It is entirely uninhabited, though traces 
of a former population were everywhere visible. ‘The sandstone regios ends at 
the Mohessi, the only stream on this route to the const which preseuts any 
difficulties to caravans. In. the rainy season it attains a breadth of nearly 300 
yards and a depth of 15 feet, and Is impassable, Beyond this the roate led through 
a better-known country. At Masasi the Rovums basin was left, and the way to 
Kilwa followed the northern edge of the Mwera plateau, which bounds the basin 
of the Umbekuru on the south, . 

Journeys in German East Africa —We lvarn from the Deutsches Kolonial- 
Hatt (May 15) that G, Schillings, who accompanied Dr. Schooller on hia expedition 
to the Victoria Nyanza, lias, since his return to tho coast, made a hew journey te 
tho Masai steppe, for the jurpose of teaching the Lake Kinisrok reporled by 
Dr. Fischer and Dr. Baumann. ‘Three forced marches over the waterless steppe 
brought the traveller to a series of small lakes, twolve in tiumber, formed by the 
atenoulation of rin-water In the hollows of the surface rock, «mo being of 
considerable depth. Only three contain water throaghout the year. Lake Kintarok 
does not exist, bat the namo applies to a sandy platesu, which from a distance 
may prosent the appearance of « lake, Nutmbera of steep mountains tiee from the 
surface of the plain in the neighbourhood of the Inkes, bat the scarcity of water 
prevented their exploration. (/odus (vol. Ixxii. No. 1) publishes news frou Zsnzi- 
bar containing some details respecting Lieut. Werther's expedition (Journal, vol. 
viii. p. 178), which reached the cost is May last, The traveller had succeeded 
in reaching the summit of Mount Gurui, the aseent of which, to within a few 
hundred feut of the top, was made In 1894 by Count von Gitzon (Journal, vol. ir. 
p- 273). Tts height is reckoned by Lieut, Werther at about 10,200 feet. The 
mountain ts undoubtedly an old rulnod crater, furrowed by deeply eroded ravines. 
The diameter of the crater fe rather over half « mile, Its wall is broken through 
om the south-tast, but is more intact elsewhero; and Lieut, Werther was able to 
climb bath of ite highest segments- A new lake is said to have beea discorered by 
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him in the great East African trough. Two small lakes have also been lately 
discovered between Mounts Meru and Kilimanjaro by Livat, Merker (Milt. aus 
eu Deutwhen Schutzyebieten, 1896, No, 4). Lieut. Engelhardt has Istely mate 
journeys in the Hinterland of Liwil (2. Kolonialblatt, June 1 and 15), during 
which he examined the capabilities of the Rovunss as awavigablo route into the 
interior. He thinks that even at high water the stream ean never serve as a 
continuous waterway, although certain sections have depth enough of water to 
float fairly large craft. The region traversed by him west of Lindi was genorally 
fertile, no barren wteppes being wet with. The country north of the Rovumu 
aod westward of Masasi is, with the exeeption of the Majeje mountains, a gently: 
tuidulating wooded country, wal! watered by tributaries of the Rovuma., Wax, 
the produce of wilt bees, has been collected in considerable quantities from this 
district during the last two years. Tho rubber-eupply from the hilly country 
near the coast has, however, diminished greatly, owing to reckless destruction of 
tho lianas. 


Expeditions in the Somali and Galla Lands.—Severa! expeditions are now 
in the field, having for their object the completion of the exploration of the 
countries sooth of Abyssinia. Count yon Wickenburg, an Austrian officer who 
has apent some time travelling in the East, started from Zeila in April for Harrar 
wod Adis Abeba, whence he hopes to make bis way by the Omo and Lake Radolf 
to Ugasnda. The country west of Lake Rodoif ix also the objective of Mr. 
Bennett Stanford, who lately started from Berbura for the interior, accompaniod 
by his wife. A second British expedition is that of Loni Delamere, who has like- 
wite started from Berbera. Dr, Atkinson, Lord Delamers's colleague, is, we 
understand, making his way from Brava to join the main expedition at Lugh, on 
the Jub, 

Railways in South Africa —Tho railway from Cape Colony to Matabeleland 
had progressed as far as the 882nd mile from Mafeking in the middie of July Inst , 
and only 062iles remained to be laid between the point then reached and Bulawayo. 
‘Tho formal opening is expected to taka place In November, Arrangements have 
already bewn made to connect Bulawayo with the terminus of the Beira railway, and 
thus complete the circuit between the south and east coasts of Soath Africa. The 
construction of @ narrow-gauge ling in German South-West Africa has alao been 
decided upon, and the personnel and necessary matorials were, according to the 
Kolonintzsitung, despatched from Germany carly in August. 


AMERICA. 


The Earliest Use of the Name America.—Although it is weil known that 
the first suggestion of the uso of “ America” as the designation of the New World 
waa tuade by Martin Waldseemililer (or “ Hylacomyine"”) in his Cosmographia 
fntroductio published at St. Dié in 1507, some uncertainty has hitherto pre- 
vailed uw to the eaclinst definite adoption of the suggestion by other writers and 
eartog-uphers, This has been caused by the doubt attaching to the question of 
the date of tho earliest globes, or sets of gores, which contain the name America.* 
An interesting dircovery has lately been made by Prof, Elter, of Boun, which 
scomns definitely to arsign the earliost use of the name (on any map which has 
come down to us) to the yeur 1510. In the copy of the 1482 (Ulm) edition of 
Ptolemy, In the library of Bonn University, he found a manuscript map by the 


* Mr. Thachor, In his Intely priblishod work on tho discovery of America, consldote 
the firet map with the tame America to be that accumpanying the edition of the 
Polghittor, published at Vieans fa 120, 
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hand of Henricus Glareanus, dated 1510 in the handwriting of the author, on 
which the legend “Terra America” appears on the southem portion of the New 
World, A pamphlet (in Latin) has lately been tasued by tho Bonn, University 
Press, containing ® dissertation by Prof. Elter on the early use of the word 
Atmoertica, together with some interesting particulars with reference to Glareantes, 
showing his services to the cause of geography. Born in 1488, he entered the 
University of Cologne in 1606, and tock his doctor’s tiegree in 1510, the anme year 
in which he drew the map in question, He was made “poet laureate” by the 
Emperor Maximilian in 1512, and in 1529 heeame professor at Friburg. Other 
maps from his hand appear oo another page of the Ptoleiny above referred to, and 
also in his own copy of the Coemoyraphie Introductio, now in the Munich Usi- 
versity library. ‘Tho former aro remarkable as being, perhaps, the first examples 
of circumpolar charts in existence. He also published in 1827, at Basle, a treatise 
on geography, which met with such favour that a number of reprints were called 
for within a few years, Tho manuscript maps, of which facsimiles accompany the 
brochure, are of special interest, as helping ue in some mossure to reconstract the 
lost map of Waldscemiiller, drawn to accompany the. Cosmographioe Introductio, 
From the statements of Glareanna himedlf, it is evident that they were based 
on that lost map, which, could it be found, would no doubt prove to contain the 
name America, In giving that namo to the quarter of the world explored by 
Americus, Waldseemiiller must have intended it to apply only. to South America, 
for, while the four quarters of the globe are distinguished by colours on Glareanus’s 
map, the omtinental parts of North America are painted of the dame colour as 
Asia, and the West Indian ialands are coloured us belonging to Earope, Moreover, 
North and South America are ahown a8 separated by a strait. 

Exploration of the River Aisen, Chili —The Chilian Expedition, composed 
of Dra. Steffen and Duseo, O, von Fischer, and others, which started in January 
last for the exploration of the Alsen, returned in May to Santiago crowned with 
success (Globus, vol, Ixxii. p. 51; Aus allen Weltteilen, 1897, col, 051). The Alsen 
empties itself by a broad estuary, in about 45° 20° S. Iut., into the channel. which 
runs behind the Chonos archipelago, Ascending from its mouth, the explorers 
soon found that it divides into two branches, the larger coming from she uorth- 
west, the stnnller from the east. Both were explored by suparate sections of the 
expedition, The larger branch was found to spring from a fine glacier, which 
apparently occupies the watershed between the Aisen and Lake Fontana, Both 
parties finally reached Lake Nabuelhuapi, and made their way across the coniillera 
to Puerto Montt. The expedition is sid to have shed new light on the Obillan- 
Argentine boundary question, 

The Interoceanic Canal Projects —Dr. H. Polakowsky, who contributed an 
account of the Nicaragua canal scheme of Menocal to Petermanns Mitteiviungen in 
1890, again discusses the subject in the June number. of that periodical for this 
year, chielly with ceference to the report of the commission of investigation 
appointed by President Cleveland (Report of the Nicaragua Canal Beard; House of 
| Document Nu, 279, Fifty-fourth Congress, first eeseion). In his 
former paper Dr. Polakowaky had pointed out the grounds for doubting the 
advisability of the route adopted for the eastern section of the canal terminating at 
Greytown, and in his present communication he states that we now know that the 
(Colorado arm of the San Juan delta (in Costa Rican territory) offers a much better 
route, not merely than that adoptei by Menoeal from the Ochoa dam across the 
mountains to Greytown, but also than the bed of the river-arm which retains the 
name of the San Juan... According to Squier, more than two-thinds, according to 
Pio Viquez, more than four-fifths, of the volume of the Sau Juan passes by the 
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Colorado arm. Moreover, the American commission has confirmed the fact already 
known that the harbour of Greytown could be kept in a tolorably serviceable con- 
dition only at great expense, and it would be much eaaier.to maintain a harbour at 
the month of the Colorado. The coat of construction of the Nicaragua canal is 
estimated by the commission at 133,470,000 dollars, 2s agalnut Menceal's estimate 
of 66,460,000, and the estimate of 69,800,000 dollars made by the Maritime Canal 
Company of Nicaragua. Dr. Polakowsky,on the other hand, believes that with 
capable and honest munagement the cost (exclusive of interest during the period of 
canstraction) would amount to between 150 and 140 million dollarr, and in theee 
cireurmstances he asks whether it would not be well for the United States Govern- 
ment, before giving their support to any scheme, to wait till the privilege of the 
Nouvelle Compagnie Universelle du Canal de Panama expires (October, 1904), and 
then try to ascertain whether |t would not be better to construct 4 Panama canal 
without locks even at the cost of 200 to 250 million dollars. He adds that a new 
sobume laid before the President of the Goographical Society of Berlin by Mr. 
Karwieso, a German-American, is at least worthy of serious examination. It ia-a 
modification of the scheme originally brought forward by Mears. L. Wyse, Armand 
Rechis, sud P. Sos, The proposal ix to utilize the lower part of the Tuira (the 
stream that enters the head of the Darien estuary and through that the gulf of San 
Miguel in the east of Darien), to form a summit basin by damming the Chucunagan, 
to cross the Cordillera by a tunnel 3 miles Jong, and to terminate on the Atlantic 
side at the ermal! port of Acanti (Gandi, Tolo, Estola). 

Travels in Colombia.—The Joly number of Petermanns Mitteilungen 
pulilishes « letter from Dr. F. Rege}, dated May 20, 18{7, from which It appears 
that he has completed bis researches on tho paramos lying east and south of 
Antioquia. All his colfections and effects were already. on the way to Europe, 
where he himself expected to arrive nt latest by the miidle of Jane. He muntions 
that he had visited the canal works at Panama, and observed how they were being 
lowly tnt ateadily carried on. From 4000 to 5000, according to other acoounts 
8000, workmon are said to be employed, besides 2000 officials, and good work is 
being done, especially at the Panama entrance, and alec at Culebra, 


AUSTRALASIA AND OCEANIC ISLANDS. 

Meteorological Observatory for Mount Kosciusko.—We learn from the 

Prisaue Courier that the atoonnt necessary for the establishment of « tentative 

station un Mount Kosciusko bas been generously promised. by the 
Hon. K. Barr-Smith, of South Australia. It is hoped that low-level observations 
tor comparison may be obtained from stations in the various Australian colonies, 
and that soch results will be forthcoming aa will lead to tho establishment of a 
permanent station on the mountain, 

Mr. Woodford’s Report on the Solomon Islands —In his capacity of 
Acting Deputy Commissioner for the British Solomon Tulands, My, C. ML Woodford 
last year made several tours of inspection through the group, and tho results of hia 
tnquirior aa to the prospects and resources of the islands are embodied in. a Vonmniar 
Report lately ivtued. Local trade is at present carried on with the aid of «mall 
vessels of from two toeixty tons, which collect the produce anid convey it te eetiteat 
dtationa to awalt the periodical visits of Sydney vessele At present eighteen 
trading firms or individuals have dealings with the Solomons, ten being British: 
Copra is the chief article of export, the islands presenting unequalled advantages 
for thie growth of the cooo-nut palm, and the trade would admit of lange extension, 
especially if the system of drying wore improved. The next article in importance 
is tvory-nut. The palin which produces it growa wild throughout the group li 
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inexhaustible quantity, and there seems a steady though not lange demand for the 
produce. Pearl-shell (including a small quantity of the finest “ gold-edged ” 
variety), turtlo-shell, and Béche do ner complete the list as it stands at preset. 
The Marau Company have lately acquired @ tract of land on the north coast of 
Guadalcanar for agricultural experiments, and tb la proposed to grow cacao, coffee, 
vanilla, and other prodiicte, Rubber may possibly prove a product worth exploit. 
ing, whilst sago might be manufactured from the pith of the ivory-uat palm. A 
valnable dark wood resembling ebony is found on New Georgia. Mz. Woodford 
recommends the small faland of Talag), north of Guadalcanar, as a suitable site for 
a government residence, 


POLAR REGIONS. 

The Belgian Antarctic Expedition.—This expedition left Autwerp on 
August J6, on board the Belgica. Its commander, Lieut. de Gerlache, ls eup- 
ported by Lieuts, Lecointe and Danoo, and by MM. Argtowski and Racovitss, ax 
sclentific members of his «tail. The American scientist, Dr, Cook, will, it is said, join 
the expedition at Montevideo. It is proposed, after coating at the Falkland islands 
of the straits of Magellan, to make for the land discovered by the Jason to the east 
of Graham's Land, and to advance as far as porsible southwards Into the George IV. 
sea, On the approach of winter, é.e, in about March, 1808, the Helgios in to make 
for Melbourne, and, after refitting, to apend ome months cruising in tho Pacific. 
During the next summer of the southern hemisphere the expedition hopes to 
proceed towards Victoria Land, wnd effect a now determiuation of the southern 
maguetic pole. 

Light and Plant-growth in the Arctic Regions.—Prof. Wiesner, of Viewna, 
started for Advent bay, Spitsbergen, on July 14, in order to commence there a series 
of investigations into the climate of the arctic regione as affecting the growth of 
plants, with especial referonos to their requirements in the matter of light, Similar 
investigations were made by him n few years ago in Egypt, India, and Java, 


GENERAL. 


Tozer’s History of Ancient Geography. —The latest volume of the 
Cambridye Geographical Serios*® goes far to fil] m setions gap in geographical 
Iiterature. Tho noed for a concise ani interesting history of geography In Bogliah 
has often been expressed, anil now, 60 far ax the period covered by bis work is oon- 
cerved, Mr, Toxer had earned the thanks of all concerned in geographical education, 
A volume dealing with the whole range of time on the lines of M_ Vivien St. 
Martin’s ‘Histoire de la Gtographie,’ woold have been more weloone still, bat 
we ‘hope that the Cambridge Series will be enriched by other volumes similar to 
that before ns dealing with more recent periods. Mr. Tozer follows Sir E, H. 
Runbury’s great ‘History of Ancient Geography’ somewhat closely, bat his ex- 
tensive personal knowledgo of the Eastern Mediterranean and Asia-Minor eoables 
him to import a living interest into the work, no chapter of which can fail to luterwse 
and most chapters will absolutely fascinate the reader, The book will not super~ 
sede Banbury’s moonniental work, bot rather serve as an introduction toi Ia 
his introdnotory chapter, Mr. Tuzer shows that he takes no narrow view of the 
scope or of the importance of geoyraphy. Boginning with the earliest Greek 
legendary geography, he treate in turn of the Homatic period, the growth of the 





*+A History of Ancient Geography,” By H, F. Toser, ua. Cambridge: The 
University Press. 1897, 


Greek colonies, tha speculutions of Hocatmus, the history of Herodotus, the ex- 
peditions of Alexander and of Pythess, the Roman conquests, the works of Strabo, 
Pliny, and Prolemy, Interspersed with these are spocial chapters summarizing 
the progress amongst the Greeks of mathematics) and physical geogrsphy, on 
Roman frontier defences and roads, and on the estimates of mountains in antiquity. 
No attompt ts made to refer to all recent works on classical geography, although, 
to take one or two oases, it would not have appeared out af place to mention such 
owsaye a& Dr. Schlichter’s on the “Prolomaic Lakes of Africa,” Mr. Ryland’s on 
the “ Geography of Ptolemy” (whose theory as to the cause of Ptolemy's mistake 
in the orientation of Scotland might well have been mentioned), and Mr. Myres's on 
the “ Maps of Herodotus.” ‘Tho footnotes in many cases suffer from tho excessive 
conciseness of the references to authorities, some of which it might be rather 


difficult to trace, 


Geological Bibliography.—Prof. E. Do Margerie has produced, under the 
auspices of the Tefermctienl Ocal Congress, a valuable list of goological 
bibliographies,* which Is of cousideralile geographical importance a» well, The 
plan of the work is based on the late M. James Jackson's list of special geographical 
bibliographies. No less than 3018 bibliographies ars noted, comprising works of 
every size from a single leaf to many volumes, and dealing with every aspect of 
groilogy. The classification adopted shows the vast variety of the matter which 
hail to be brought into shape, and suggests some of the difficulties with which the 
compiler bail to grapple. Tho first division is into Genvral and Regional Geology, 
The former jncludes fire main subdivisions, viz, Histories and Bibliographies of 
Geology ss © whole, arranged chronologically; Periodical Bibliographies, grouped 
according to mbject and date; Personal Bibliographies, se. lista of the works of 
individual geologists; Subject Bibliographies, giving the titles of worke oo special 
departments of geology, arrange alphabetically according to subject; and General 
Geological Bibliographies, a list of the works giving references to the Iiteratnre 
of the geology of the world or of Rurope as a whole. The second part, Regional 
Geology, is first divided into as many groups as thero are countries, lists of the 
geological writings on which have been compiled. ‘These are arranged alphabetically 
according to the names of the countries In French, anil each ts subdivided lato 
eight sections, similar on the whole to the subdivisions of the goneral part. The 
work was originally contributed by special correspondents in esch of the most 
important countries represented; but the tusk of editing and bringing the whole 
inte a uniform form was by no means facilitated by this division of labour. The 
result is one on which M. do Margerie may well congratulate himself, and he bas 
laid ail goologioal students under a groat debt of gratitude, 

The Directorship of the Vienna College of Meteorology. —Prof. 
Julius Hann has, at hie own request, been relieved of the post of ditector of the 
“ Centralanatalt fir Meteorologie und Erdmagnetisnnay,” which he beid io conjuna- 
thon with that of Professor of Terrestrial Physics at the University-of Vienna, and 
bas been appointed Professor of Meteorology at Grats, in Styria, Born in 1839 at 
Linz, in Upper Austria, Prof. Hann bas for the last twonty years—evor since the 
death of Jelinek—teen at the bead of the Vicana College of Metoorolozy, and has 
by the force of his personality wun for it the international recognition which it hax 
attained by reason of lis important services to meteorology and climatology. The 


* * Catalogue des Bibliographies Géologiques, rédigés avec le concours des membres 
de la commission bibliographique ds Congris,' Par Enya. le Margerie. Parie: Geuthier 
Villars et Vile 1896, 
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vacant place has been filled by the summons to Vienna, from the University of 
Tnnspruck, of Prof. Joseph Vernter, who was born in 1848 at Neumarkt, in the 
Tirol. The néw direotor is, after Prof. Hann, the best authority on meteorology in 
Auatria, He has lately issied a work bearing the title ‘Das Wetter,’ which is 
a free translation of the English work of the Hon, Ralph Abereromby, 





OBITUARY. 





Captain Bertram Lutley Sclater, RE. 
Iv is with much regret that we record the death, from fever at Zanzibar, at the early 
age of thirty-one years, of Cuptain B, L. Sclater, whose namo has frequently bsen 
before our readers during the past fow yoars for lls excellent pioneer work in the 
Britivh Protectorate: in East and Central Africa. ‘The deceased Officer, who joined 
our Society i: 1891, was the second gon of the well-known zoologist, Mr. P. L. 
Sclater, and was educated at Wellington College and at thé Royal Academy, Wool- 
wich. He became lieutenant Iu the Royal Enginears in 1885, and cxptaln in 1895. 
On the appointment of Mr, (now Sir Harry) Johnston as Commissionor in British 


Central Africa in 1801, Captain Sclator was placed on his staff, with a view to the: 


execution of an authuritative survey of Nyavaland. Daring his two years’ stay in 
the country, he not oply carried out this task, bat materially aided In the opening 
Wp of the country by the construction of roads. He also took part in the military 
expeditions against the alave-raiding chicfs, receiving tho Central African war medal 
in 1895 in recognition of his services. The genural results of his work and obser- 
vations in Nyasaland were put before onr Soclety in a paper published In the 
second volume of the Journal. Tu 1805 be was sent to the East Africa Protec- 
torate, entrusted with the task of constructing a road, sultalle for wheeled trafic, 
from Mombasa to the Victoria Nyauza, We have from time to time given details 
respecting the progress of this important work, which way succesafally completed 
towards the end of last year, Captain Sclater was lately commissioned to convey 
a steamer in sections aloug tlils road to the Victoria Nyanra, but before advancing 
far he wos attacked by fever so severely that he was compelled to return to Zanzi- 
bar, where he proved table to shake off the insidious malady, Captain Sclater 
toceived the Cuthbert Peek Grant of wur Society in 1801. 





Samuel E. Peal, Esq. 


The death tas been announced of Mr. Samual Poal, who, during a lengthened 
reeldence Iq Assam, did much to add to our knowledge of the imperfectly Known 
districts and wild tribes bordering on that proviogs, Many of hie papers have 
appeared in the Journal of the Apiatiy Society of Bengal, and other ssientifio 
periodicals, ‘ne of the most important, from a geographical point of view, wau 
that In which he described (J.4.8,8, vol. L part 2, Nu, 1) « journey undertaken 
in 1879 to the Nongyang lake on the Burmese frontier, during which he studied 
the question of the best pase over the Patkol range. Others of his papers deal 
with pointe connected with the ethnology of the Nagas and other hill tribea hardor- 
ing o4 Avram, Mr. Peal joined our Society in. 1870, and in 1880 contributed to 
the Jréceedinga a abort paper on “ River Names in Farthor Indie.” 

No, 1. —Serreanen, 1897,] z 
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CORRESPONDENCE. 
Aide-memoire toa Comparison of Cortain Geographical Distancea, 


Senmvixe that it is more important to avnid ignorance than to acquire knowledge, 
and that it is better to be never very far wrong thea perhaps absolutely right or 
hopelvssly incarreet, it appeared to me that the following caincidences which I 
have arranged, aid whieh I have found of some personal assistance in the study of 
geography, may be of interest. 

One is accustomed to see mape of continents on small scales and of islands an 
large, and thus one’s ideas of distance are apt to vary according to the size of the 
country under consideration. A tailor can, from a few salient measurements, 
redlize the exact dimensions involved in constructing a vont, and by remembering 
tho shape of a particular country and the distances between certain known places 
or features, an approximate idea may be formed of the distance between any two 
places whose locality is known, or extent of any known region therein. By taking 
a fixed wait of distance and remembering merely the places to which this unit 
corresponds, the effort of memory is considerably simplified. 

I happened to select as the unit, the length of the Britiah Isles, i. Land's End 
to the Hebrides (750 miles), and have been extremely surprised at the remarkable 
number of salient distances to which this unit corresponds. Ihave found similar 
results unattainable with-any othor standard of measurement. 

It appears to represent the natural extent of most of the homogeneous countries 
aid of A great many geographien) features, as well aa thu distance at which tival 
centres of government or important towns have sprung into existence. I have 
found the system neeful as giving an ides of distance in the following amongst 
many instances, ¢¢. Napoleon's march to Moscow, 1500 miles, of which half wae 
through a hostile country; also ae enabling the distances involved in tho Russian 
reinforcement of the Crimea, Turkestan campaigns, and in our own frontier questions 
in India, Burmah, Egypt, and South and West Africa, to be estimated und 
compared, 

Many more examples might be given, but it is hoped that a recollection of any 
of them that may strike the fancy may prove nieful. 


Standard—Lana’s Enel to Shetland Itands, distance 750 miles, 


Ecnorr. 
Geographical Features, 
Length of Black ea (maximum), Cape Finisterre to Straits of Dover. 
,  Oauiconus. | Shetland islands to North cape (Ice- 
» Caspian sea (maximum). / — Tanael), 
Length of Mediterranean— North to south length of Baltle (Tornea 
Kant const of Moditerranean to Cape to Momel), 
Matapan. | Black sea to Baltic (Memel). 
Cape Matapan (Greece) to Cape *Baltic to Adriatic (Memel to Trieste), 
to. | *Trieste to Cape Matapan, 


Spartiven 
Cape Spartivento (Sardinia) to Gib- *Cape Matapan to mouth of Danube. 
raltar. | *Mouth of Danube to Trieste. 
Adriatic to Bay of Biscay (Trieete to 
}. 
* §.B—These form 4 dinmond of two equilsteral triangles 


5 = —_ a a ——— = —_ 
Conn triea, 
i= Fateh insist annie he Tangthe of Germany (Manial to Treves) 
Vincent to Cape Crenx » Turkey (Bosphorus to North- 
Length of Betlaciant ae France. West Bounia), 
w Ttalyvand Sieily. Langth of British Inles (Land's End to 
» Austria (cast and west), Shetlands), 
Distances betineen’ Capital Towns, 
London to Christiania. Copenhagen to St. Petersburg, 
» Madrid (approximate). Moscow. to Stockhulm, 
» Florence, Fe Odessa, Moscow to mouth of 
» Veniee, Fiver Mezen (North sea); north and 


» Vienna, Vienna to Constanti- south length of Russia = 1500 miles, 
nople; hence London to Constanti- | Moscow to Orenbury, Mostow to War 





vople, 1400 miles. faw—enst and west breadth of Huasia 
Vienna to Stockholm, in Europe = 1500 miles. 
Rome to Berlin, Moscow to Warsaw, Warsaw to Rheims 

» Brussels. —Napoleon'y expedition, 1822, 
Copenhagen to Dublin. 
ASIA. 

Length of Hed sea—Suex to Jeddah, | Eastern cosst of India— 

Jediak to Aden. Potut de Galle to Masulipatam, 
Breadth of Ambia—Jeddah to Porsian | Masulipatani to Caleutta, 

gulf, Surat to Himalayas. 
Porsian gulf to Mediterrunvan, Bombay to Lucknow. 
Caspian to Mediterranean. Bombay to bay of Bengal (east to west), 
Caspian to Straits of Ormuz (entrance  Culcutta to river Yatig-tee-kinnz, 

to Persian gulf), | Caloutta to Chioess frontier (east to 
Caspian to Kandahar, west), Chinese frontier (as above) to 
East to west breadth of Persia (to head Hong Koog—Calcutta to Hong Kong 

of Persian gaif), 1500 miles. 
Eastern frontier of Persia. North to sotith length of Burmab. 





North to south length of Afghanistan Bay of Bengal to gulf of Tonquin 
and Balochistan. (through Aracan). 

Orenburg to Taahkend. | Cockin Chins to Phillipine isles (east to 

Tashkend to Rawal Pindi, | _ west). 

Eustern frontior of India—Hawal Pindl | Canton to. mouth of Yang-tse-kiany 
to Allahabad, Allahabad to Manipur, (Shanghai). 

Length of western frontier of Indis. | Ningpo to Pechili, 

West const of India—Karachl to bag Meobili to Japan, 


Goa to Point de Galle. Length of Sipbaa (Japan), 
Arnica. 

Gibraltar to Madeira. Sierra Leone to St. Jago (Cape de Verde 
Coast. of Algeria. islands), 
Cowst of Moroceo, ‘Thnbucteo to Kamast,. 
South to east and south to-west length of | Sierra Leone to Kumasi. 

Morcooo. Kumasi to Cameroons. 
Moan breadth of Subsra desert (north to Oaineroons to mouth of river Cango, 

south), North to south length of Congo State 
Length of Guines (north to south), (mean). 


eg 


Coaat of Angola and Bonguela, 
Length of Namaqualand, north to south. 
Cape Town to Natal (straight line). 


Length of Cape Colouy (necth frontier | 
line 
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Victoria falla to Tanganyika. 

Victoria falle to Walfiah bay, 

Victoria. fally to Kimberley (Orange 
river), 


). Kimberley to Walfish bay. 
Length of Sonth African Republic and | Cape Town to Mafeking. 
Orange River Pree State, Cairo to Dongola. 
North Madagascar to Mauritius, | East-west breadth of Egypt (at Wady 
North Maidagasear to Zanzibar. Halfa). 
South Madagascar to Delagoa bay. White Nile to Zeylah (west to east). 
Uinndi ta month of Zambesi, Northern boundary of Somaliland. 
Month of Zambes to Victoria falls, 
AMERICA. 


Mount Heela (Iceland) to Cape Farewell 

(Greenland), 

Cape Farewell to [esolution island 
(Hudson straits), 

(ape Farewell to Cape Charles (South 
Labrador 


). 
East to west breadth of Greenland 
(through Jacobaliavn), 
Langth of conat-line of Labrador, 
Mouth of $1. Lawrence to Quebec. 
North to wath length of Hudson bay to 
Capa Wolstenholme, 
Detroit to south of Hudson bay. 
” Montreal, 
7” New York. 


South of Lake Winnipeg to Rocky 
mountains. 
South of Lake Winnipeg to south of 
Hudson bay. 
South of Lake Winnipeg to Chicago. 
Bermuda to Cape Hatteras. 
Cape Hatteras to South Plorida. 
Mean north to west breadth of Alaska. 
Length of California. 
»  Oubs 
East to west breadth of Rounador, 
Peru. 


Bolivia. 


” " 


AUSTRALIA, 


Mean breadth of Queensland (east to 
weet). 
Moan breadth of New South Wales. 





Mean bremith of South Anstralis. 
Coast-line of New South Wales. 


¥. 3, 8, Conve, 


Captain R.A. 


Proj. Copeland's Revised Map of Franz Josef Land, 

T notice in the Auguat issue of the Geographical Journal an important and most 
interewting article by Prof. Copeland. Tn thia article Mr. Copeland endeavours, as 
Payer's friend, to revise the Intter’s original may of Franz Josef Land in the light 
of recent discoveries, and at the same tiny to retain na much as he possibly can of 
the statue quo uate. That is chivalrous; still, in the absence of my friend Mr, 
Jackson, and pending his return to the inhabited world, I nmust enter = protest 
against the attempt to rehabilitate Richthofen peak, Por in spite of the fact 
that Jackson lias canrped in purfectly clear weather on the spot where Richtbofon 
peak was stated by Payer to rise same 5000 feot above the sea, and that Jackson 
has seen nothing whatever resembling it (the highest point within some miles 
‘being a cape some 400 feet high), Prof, Copeland thinks that Richthofen peak 
ntill oxiate and is approximately of the same dimensions and in the same locality 
as defined by Payer. 
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Prof. Copeland writes (Geog. Jour., August, 1897, p, 186): “Prom these con- 
siderations, it seems very probable that Richthofen peak is to be looked for at no 
considerable distance from the point indleated on the map, and that its height does 
not differ greatly from 4000 feet.” 

According to Prof. Copeland, Payer estimated the distance of this peak, when he 
saw and described it, to be about 60 nautical miles* distant from bia point of 
observation. Now let us see what Jackson, who has twice camped in the very 
locality allotted to Cape Richthofen, says about it, I turn first to my paper in 
the Geog. Jour., December, 1895, p, 518—for even then it had been discovered 
that Richthofen peak was not to be found where the map placed it: “ Mr, Jackson 
camped within a mile of the spot in clear weather, and he states there is not a 
mountain to be seen, or anything approaching to one, north, south, east, and west, 
in that locality.” 

Not far awsy, however, was 2 cape, wbout 700 feet high, and in the following 
year, in remarkably clear weather, Jackson aecended this cape and wketched and 
photographed the surrounding locality (ree fFeog. Jour., December, 1896, p. 552), 
-As this was the nearest approach to the Richthofen peak of Payer, Jackson named 
the headland Richthofen 
_ This is what he snys in one of his 1896 letters: “The cape upon which we got 
this view” (a view unobstructed by fog in any direction) “ is the one in Payer’s 
map upon which his Richthofes peak stands (which does not exist at all, as 1 told 
you last year).” 

Now, Prof, Copeland would have us believe that what Payer saw at the distance 
of GO geographical miles is fact; and that, consequently, what Jackson saw, when 
om the very spot in question, is fiction, At least so it would appear to me. Any 
vne acquainted with arctic travel, or its abounding and deeply interesting literature, 
knows that it te extremely easy to mistake cloud and fog-baoks for distant land. 
And this would seem to be the solution of Prof, Copeland’s difficulty. Indeed, in 
the professor's contribution to the Grographical Journal of this month, I find 
that he provides thie very solution (see Geog. Jowr., August, 1807, p. 189): 
“The greatest error in the original map is the north-oastern part, where Payer 
shows the large Dove glacier extending far to the north, in place of the open ama 
with a solitary group of Islands which Nansen found in that mgion, There seems 
little doubt that Payer on his northward journey mistook fog-banks on the east- 
want horizon—possibly in combination with the ice-hummocks, which would 
naturally be found on the margin of the flord ice—for an extension of Wilczek 
Land towards the north beyond the latitude of 81° 5 This mistake is the more 
pardonable,” ete. 

Thin explanation of Payer’s apologist might reasonably, I think, be extended 
from the glacier to the peak. For if Payer could lay down a glacier of vast extent 
where no such glacier existed, and when within ¢wenty milas of its supposed position, 


how much more easily could he establish a mountain where no mountain stands, _ 


when sirty miles distant from its reputed locality ? 

‘To the ontsider, of course, the probabilities admit of no comparison, Zhe man 
et the spot knows more about that spot than the man whose nearest aprroach to it 
(s 60 miles away. 

Anruvn Moxrerione Bucy, 
Hon. Seo. Jackson-Harmsworth Expedition, 
157, Strand, W.C, August 9, 1897, 





* ‘This ie Prof, Copeland's statement, I imake the distance less, both in Payes’s 
original and Prof. Copeland's revise. 
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GEOGRAPHICAL LITERATURE OF THE MONTH. 
Additions to the Library. 
By HUGH ROBERT MILL, D.Sc, Librerian, B.G.S. 
the ad from them 
Tos onstage ose “eed noone and ae derived aro 


indicate the source of articles from 
names aro in each cosy written in fall:— 





On account of the ambiguity of the words — ee) ete., the aizu of books in 
the list below ls denoted by the length and bread th of the cover in Inches Ww tle 
nearest half-inch, Tha size of the Joureal la 10 x 6}. 


EUROPE. 


Bourlior. 
uo d'Histoire contemporaine, fee rae et la ae ey OContemporaino. 
baat toiry et de Wey ean Bouriier. : J, Alosn, 1897, 
engl Feed dh and ed. 
the history of Bohemia and of the present position of Bohomiay affairs. 


a sed Flatland Poctoliing: th: Gist d Duchy of Lirxembourg. Handtonk 
tim and Ho rant 
Pet semen K. Baedeker, With 14 Maps and 21 Plans, Twelfih Edition. 
Kaz] lekor; London: Dulau & Co. 1897, Size 63 x 44, pp. beil 
48 Price te Presented by Meera. Dulin & Co. 
This exocllout guide is too well known to require moro than the recognition of » 
new edition. 
France. Rev, Sclentifigus (4) 7 (1897): (48-424. Mortillet. 
Les Reritures de France. Par M.G. dle Mortilet. With Llustrations. 
On prohiatoric and historic Inseriptions in 
Germany. AM tevrelog. Se acaeath 161-170, Sohwalbe. 
Dsties ia Hiuedigkelt Gor Feott-, Kista Gonimerings in Nord-Dovtorhlend. Von 


nares Wee Netisblatt Vor, Rrd&. Darmstadt (1896): 10-16, Kieum. 
Ueber cin typieches Lixeprafil bel Aschaffenburg. Von G. Klemm With Pate 
On. typical section of the loons, 


rycen se ae cg —— fiir diy Lundesatatistik, 
20 Band Syeistiets des fir Enikunde . LTV. Folge, 
17 Hott, pp. viii. and 368. ve tite Darmstadt, 1896. Size 9x 
Greece, Harti. 
Meteorologische md Megnetische Keobachtungen in Gricoleniand. A Ghrt 
von Heinrich Hatil. 2 Boricht. Separat-Abdrack aus deu * Mitthoitomen 


itheil 
K. w. E. militiz-ceoemp hisehew Toate; x04. Band.” Wion, 1897. Size . 
pp. 32. Map. Preaeated by the Au [- x 


bare eg G.Z.3 305-315. Philippson. 
‘on Dr. Alfred Phili scan 
Touches upon all uapects of the geography of Theasaly, 
Italy, G.2Z. 3 (1897): 326-833. Fischer. 
Grundlagen einer wissenschafilioh 
Von Toestald Picher a en Landeskunde yon Italien, 


the existing maps of Italy as « basis for geographical description. 
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Ttaly. Marinelli. 
Area dell’ Italia naturala. Comuniossione del Dott, Olinto Mariaelli—Atti del 
Il’ Congresso Geografice Italiano, Rome 1895, Rona, 1896, Mp, 159-158, 


ASIA. 


Asia Minor, Quarterly Row 186 (1897): 04-87. _— 
Asia Minor redisonvered, 
A general account of recent arelieclogical research in Asin Minor. 

Centra! Asin. Globus TL (1897): 865-28. Palleske. 
Wd Rickkehr von eeinor Forsclungsreiee durch Mittelasion. Von B 


China. BSG, Comment. Harpe 14 (1897): 1-48, Lives, 
Sur lex Odtos de Chine. Par M.D. Litre. With Illustrations. 
Notes on eel ad Amoy, Fuchan, Ningpo, the Saddip Ialands, Shanghai, Kino- 


chan, Wei-hai-Wol, and Chefu. 
ye Manele oulneyeif.) 2 vols. porns 7 
ile aril. (DP ) St. 1897, ngs ee Th 
rp. (vel. i.) vi. nad 620, (rol. ii.) vi-and [288], Map, I'resented by A. enka 
psornictae SEs eam 
ie topographischen Capite) dea Indischen Seespiegels Molt} ibersetet yon Dr. 
Maximilian Bitter, peng winer pene sowie mit 30 tnfelp yorsohen yon Dr 
Wilboltn Tomaachek. Poatachrift xa: verung an die noes des Seeweges 
nach Ostitidies dureh Vasoo Da ent a CLA. cK RK, Goo 
pcre: bapa mye in Wien, Size 17 x the pp. vi, and 92. 


tanulation of itt ser atabitth el nied pe hori Range! Oost i 
Admit, Sidi All, in 1554, with reconstructions of the Turkish mapa of that perlod. 
India—Assam. J. Asiatic 5. Bengal % (Pt. 3) (1897): 9-17. Peal. 

Fastern Nages of tho Tirap and Namtek. By 8. E Peal, With Plate, 


ser tiis the sagt change ta soetouny ond dtatnme going ch atacaget the atorigtn| 


Indis—Baluchisten. PI, Civil Rogiacers 128 (1897): 232-254. Ramasy, 
The Musbkaf-Bolan Railway, Baluchistan, India. By Janes Raminy, 
India —Burma. Mem, 5.G, Italiana 6 (1897): 241-285. Bertacehi. 


La Birmania « {1 viuggio di Leonardo Fea, nota del consigtiero Prof Cosimo 
Bertaceht. 


India—Travancore, P.J. Olvilt Knyinwors 128 (1897); 110-205. Pennyonick and Allen. 
Tho Diversion of the Potiyar. By Colonel J. Pennyeouiok, (7 Cuts.) 
The Periyar Tunnel, By PR. Alley. (6 Cats) 
Diseusnion on the Diverston of the Poriyar, and on the Poriyar 'Tunnol, (1 Cut.) 
Oarroepondenes on ditto: iy. Cut.) 
Full partioulars of the grest engineering feat referred to in the Journal, vol, vi, 
numerous diagrams. 


180%, p. 568, with 
Malay Archipelago. Aun. Hydrographie 25 (1807); 208-214. = 
iaknesnr, firsts, Balabalagan- Kieino Paternoster-Insaln. pet et 
e iis eat ton Verne “Banda” With Chaet. 
mor Archipslago—Cagayan Skertchly. 
ud Ite 8 Bengal 8 (2) 1807) 47-57, = 
Ht a el ah Superstitiou By Ethelbert Forbes 


‘hana mince ube e 


AFRICA. 
British Contral Africa. Tobnaton. 


British Central Africa. An attempt to tema ‘soteebt Of 4) pottion of ths 
Territories under Britixh Influence N; of the Zambezi. By Harry H. 
220 Miustrations, : oon 
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British East Africs—Zanzibar. Oeslerr. Monats. Orient 23 (1897): STALL. — 
Die Abechaffang der Scinyere} auf Zanzitur, 

Britigh South Africa. Baden-Powell. 


The Matabele 1899, Boing 4 Narrative of the peagniee x ecpeceanne 
the Native Rising in Matabeleland anil Mashonaland. By Colonel R. 8. den- 
Powell, London; Methuen & Co, 1897, pet A A Olt Shetoh- 
map and Ilcsrations, Price U5s, Presented ly the 
oy his dedication acest Baden-Powell explains that this hook is mero} 
pies diary of a sketchy and incomplete character, kept mainly in onler to 
his improssions with coh frienda at home, Tho result ix that tho cong 
sketches mre extromely vivid and Interesting, and ees Seer Ne foyer 
tho country show how iieable s detailed gengrapl survey will bo when the 
conditions of the country muke such work pruotioable. 
Cape Colony—Basutoland. JS. Newchaleloise G. 9 (1897): 107-151, Jacottet. 
Moors, coutumes ut superstitions des Ba-Souto. Par B. Jacottet. 


Congo State, Aounoment (7. 14 (1897): 133-141, 167-162, 169-175, 205-208 Brasseur, 
LU: des Balutwa. seater do ta découverte. Description 
jee Rasceaneene a Sn molondo) et dtu Luapuis (Lorna) par lo hicet ens 
Dreaeer, th Mops, Portraits, and Illustrations, 


mes nieeanraremes ee Aorta 7, 41 (1897): 623-630. Fedoroff. 
Scare! Ag rdering on the Gulf of Tajurs. Translated from the 
Bunion ney. Feiloroff by Licut-Colonel W. E, Gownn (retired), With Mop 
East Africa—Somaliland. Elliot. 
unblen Museum. Paoblication 17, Ornithologival Series, vol. t No 2 
Catalogce of a Colloction of Birds obtained by the oD pate into Somaliland. 
By D. G. Biliot, Chicago, 1897. Size 10 x 6), pp. 27 
East Africa—Somaliland. Mom. &.C, Italiane 6 (1897): 200-311. - Millosevich. 


Discusaione delle osservazion! astronomiche, fatte fra Lugh o Sanenrar dal tenente 
on aeeiat sated allo secomls spedizions Bittern, note del vonsighere 
ric 


Observations for Intitule and longitede on Bottego’s expedition, with lists of 

positions determineil. 

Egypt. Rew. G, Int, 22 (1897): 1-25, 57-00, Dayaters. 
aes Par Edmond Duysters. With [Mestratlons. 


Mayos, 
de la G hio du . Par Lt 
“hate Raum thant NF Cansei} “Patines Se 


Sais bap Ds Lelie 4 (1807): 65-79. Reinisch. 
Voo suardo null’ Kgitto e VAbissinia, Dal Prof. Lev Reinisch. 


Translation of an address at the University of Vie 
wl ep Be) fnaugnml y jeune. (Cf, Journal, 


Egypt—Dongoia. JE, Uatted Service I. 41 (1897): 660-080, Atteridge. 
Tho Dongola Expodition of 1896. By Captain A. Hilllord Atteridge. With 


a a base ee b —_— 
i 


Rome 3805 
— 


Bermuda Islands, 


Changes of Level in Bermuda Islands, By Ra} 
gen ge esi Bise Sh: Shp rah prose (Whether 


errs Tiscetioey sips G. Mag. 43 (1897): 281-208. Ball. 
Distribution of Fi 
oR san tag orest Treos in Canada. By De. Robert Ball. 


NORTH AMERICA. 
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Cansda—Saskatchewan. spamabgarey 9 9 (1897): 89-106, Petitot. 
De hee de 8 tie ttessone 052 ee Carlton (Basse-Saskaichowan). Par Emil 


Pia eae Millspaugh 
Field Golumbisn Muevim Pablication 15, Botanioal Series, Vou i, Noe 
Contribution IL. to the Cosatul and Pisin Flora of Yucatan, By Charles Fredorick 
cy “ily ree 2.0. Sip ike December, 1896. Size 10 x 6}, pp, 277-310, Map 


Pun amelAtoainty ; Muir. 
The Mountains of Califorvia. John Muir, London: T, Fisher Unwin, 1804. 
Size 8 x Bi. Pp xis. and 38% Maps and Illustrations. Price Te. 6d. Presented 
by the Pi % 


CENTRAL AND SOUTH AMERICA. 


Amazon. B.S.G. Commerce. Bordeausz 20 (1897); 220-226. 
ine de VAmnaxone. Par Meliton Carbajal (Traduit par Carlos B. 


Coast. Ann. Hydrographic 25 (1897): 282-190, Enipping. 
Das Wetter awischon dem La Plata od Kap Horn im Juli, 1890. Von B. 
Kuipping, W#th Charte. 
Bolivia. Baldivieeo, 
Inforrme Lage presenta al Setior Miulatro de Colonizacisn ol Intondente de Ie 
Nacional on #l Noroeeste teulunts coronecl Pastor Baldivieso, Bolivia, 
Riberalta. ‘La Pax, 1896. Sizo 11 x 7, pp. 80, 
chonnderroy Set 43 (1897): 50-68, 107-112 
Eine Nuturforsclierfalirt dem Litoral des siiMlichen Guyana zwisehon oar 
nad A mbeietastonet (Oktober emer November, 1895), You Dr. Emil A. G 


Brazil—-Goology. 

Sui progresai a ee aimee intortio alla Geologis « Mineralogia del name 
Comunicasione Vinoonto Groast_—Atti del II” Congresso Geografion 
Ltallans, Roma, 1895. Ron, 1894, Pp. 228-236. 


tae case B.S. Nenchatelotes G. 9 (1897); 152-158, Philippin. 
Le Xin to santas @Henti Coulrean, Traduction Inddite du 
port "Par ar O-A. Phil Ippin. 

AUSTRALASIA. 

Anstralasia, 

A Sististical Aotoant of the Saves: Colveies ot Australasia, 1993-1), by T. A. 
Coghlan, Sixth Issue, Sydney: C. Potter, 1896. ah fa xvi, and 502. 
Map. Presented by the Agent-Gonerat for Newe South W. 

Australia—Marine Commercial Products. Saville-Kent. 

Seottish GQ. Mag, 13 (1897) : 206-908. 
The. Market Fishes and Marine Marine Commercial Products of Australia. By W. 
Saville-Kent. 

Anstralis—Year-Book. Greville. 
The Your-Book of Avstratia for 1897, Edited by the Hon. Edward Greville. 
London: Paul & Co, Size 9 x 6, pp, 721. Maps. pial Avedrse by the Agent-General 
Sor New South Wales. 

Britich Solomon Talands, Lahn 


Colonial w Miscollanedus. No. & Western Pacific. 
Deal Sobaton Lalande By Br. C. 3, Woodford. Loodon : Ph ph lo 
Map. Price 444. 


Noticed in the Mouthly Record, ante, p. 30). 


Duteh New 
Tijde. K, Ned, Aavdrijke, Genoote. Fen pam (2) 14 (1807); 124-141. 
Wine oe ay sehabietvian Door Dr, D. W. Horst. Map. 


FOLAR REGIONS. 


Antaratic, 
Mine Napsarvbane gcd Deg sopryma rg 2 terres atistrales. 
Par BL Arctowski Balletin do In wae Prasat 
Par A Aor gd oot, anade 1695) ony eise30 38D, Preseted by the Author. 


Wegener. 
Der Siidpol_ Die Sddpolurforech und idle deatsehe Sidpdlar-Expodition, Vou 
Dr. Georg. Weauner.” Berliny Hr Poets), 1597, Size 8} x0, pp. 06 Mapa. 
Price 1s. thd, Presented by the Publishers. 


Dr, Wogener gives an historical aketoh of antarotin exploration, with an outline of 
the plan of the proposed German expedition. There te an excollent map of the south 
polar region showing the routes of expeditions. 
Antarctic Drift Ioe, Ann. Hyitrographte 25 (1897)= 196-190. Dinklage. 
zeeihete ten Sliden vom. Kap der Quien Hoffaung ond im Indiscten Ocean. Von 


Greenland, Tarr, 
Valley Glaciers of the U eh gat Peninsula, Greenland, By Ralph S. Tarr. 
[Prom the Amertoan i, vol. xix., April, 1897.) Size 0} x O}, pp. fs). Plate, 

Greenlusd—Cornell Glacier. J. feolug, S. Amerion 8 (1897): 251-268. Tarr, 
Formar extension of Cornell Glacier near the Southern emi of Melville Bay. By 
Ralpl S. Tarr. With Map and Plater. 

Norwegian Arotic Expodition. Nansen. 
Some Restilts of the Norwegian Arctic Expedition, 1873-96. Bs Fridtjof Nunsen, 
DAL; and the North Polar Problem: From the Geographical Journal for May, 
1897, Size 10 x 6. pp. 56, Maps ond Ilwstrationa, 

Polar Ive. Ann. Hydrographic 25 (1897): 215-218. — 
Unber die Rosnitate der maynotisohen und hydrographischen Beobachtungen 
Eiemvery in den Jahren 1893 bls 1895. 


PHYSIOAL AND BIOLOGICAL GEOGRAPHY, 


. Mem. 5.G. Italiana 6 (1897) 342-877, Porona. 
Delta Morfologio delle supertivic terrestre o dei tipl dt rilleve con Ia loro pomun~ 
ie itelinno, imeworia del socio Prof 'T, Porena. 


‘A carefal roview of the views on geamorpbology held by the luadl exponents of 
that brunch of physical geography. ‘ es 


% Marinelli. 
Sull’ opportuntts di stabiliee una classifieaztone generale « tna rolativa nomen- 
clatura det Jaght beenta temente wu eriteti geograficl, Relagione del 


dottore Ofinto MarinellL—Atti dal 1° G Itallano, 1805, 
Ry Paet Congress Googrativo Roma, 


" B.S, Newhateolee G. 9 (1897): 165-181, Pitard. 
Sur fe re tion dee lomes Inférieurs & lu surface de ute laos st 
Par Bute Pinnt aon siti 


Limnclogy—Seiches. . Ra. 124 (1807): 1074-1078. Fore}, 
Seivhes dis lues ot puragan-cyclone, Nute de M. F. A, Forel, 
A special noto will appear on this paper. 
Mountain-winds, Marinelli. 
Breve contribnto allo studio dello brezxo di monte Comunteazione iol dott. 


Olinto Marinelli — Atti dul LI’ (4: G Ital 
ay ngresse Geogrifico Italiano, Roma, 1805, Roma, 


f Cussanallo. 
Dai lavor} « inti eotto eli i del 
erat Hala Caferen Ua Comandtate Gacute Carats Ama Iw 


grexso Geogratieo Italiano, Roma, 1805. Rema, 1896, Pp. 67-110. 


Oceanography—Atiantic, BS.O. Commer Bordoaus 20 (1897): 312-215, antreny. 
Soir das & Ia cote des Landes Trajet d'une bouteille flottante. Par A. 
mitrwnx. 


Account of » bottle voyage; the bottle wae thrown over in 45°-N. 51° W, on & 


ber 27, 1805, aod picked up on the French coast in 45° 16° N, The distance of 2100 
wes miloe was traversed in 507 dase. ‘Tho Jin 
antes rant Peete eh ane | that ite wltionte 
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BIOGRAPHY, 
Bielz. Deuteche Ruadechas G. 19 (1897): $26-S28, -—— 
Dr. Edwand Albert Bielz. With Portrait. 


Dr, Biels has done mach for the furthuranse of geographical education In l- 
vania, and has also utudiod and described the physical, and expociully the biological, 
suogmphy of the province. 


Di of National Edited by Si Loe, Vol. xlix. Robinen 
Da St ne SR, oni’ Se Hoe 


; Alexander 
ir Jaren Clark Ross, by Prof. J K, Lau rapt 1a rsa Nee 


Thane Selnoa, by ‘Thome bert Hermans Schom Lr ty GG Doane. 


Cope. American Iya $1 (1807): 410-419, - Prager and Kingsley. 
In Memoriam &. ok nny me ho Porsifor Frazer. Obitaary Notiow of B. D. Cope, 


By J. Kingsley. 

Downing. Nautical Mag. 66 (1897): 375-376. —— 
The a Album : Dr. Arthur M. W, wth ™.A,, £04, Superintendent of 
the * Nautical Alinanac” Otten With Portre 

Du Pasquier, @.Z. 3 (1897): oak Penck. 
Sante ee Von Prof, Dr, Albrecht Peuck, 

Deutsche Rundschaw G.19 (1897) < 375-876. — 
Sikisie Apis Goal. With Portrait, 

Negri. Marinelli. 
Accademia Reale delle Selene di Tormo (Anno 1896-97). Cristoforo & 

jst 2s fra RT daa Acedia ele Shes 
di Torino dal Socio Corrispondente Giovanni Marinelli, Torino: Carly Clauesn, 
1897, Size 12) 2, pp. 28. Portrait. 


Sverdrup. Deutsche Rundechauw G. 19 (1807) : 873-574. — 
Capitiin Otto N. Sverdrup. With Portrait. 
Tisserand. Doulache Rundehau G, 19 (1897); 828-350. — 


Felix Tisserand. With Porteait. 
Tie direetor of the Paria Observatory. Born 1845, died 1896. 
GENERAL, 


. Metoorulog, Z. 14 (1807): 121-148, 
Die Ergebnisse der ersten Ballonfahrt in der Nacht vom 13 sam 
14 November 1896. 


‘on EE. 
Dic aweite Set uate take tm 18 Februar 1807. Vorlantfigor Bericht 
H, Horgosell. 


Ballooning. OU. Rd. 194 (1897): 1180-1182, Hermite and Besangon, 
Sur les troia ascensions frangaises do la troisieme expdrionce interuationale. Note 


ee yes Ree. Seientiticpas 7 (1897): 845-552. aa Peseo. 
vigation nérbydriy lew introdul: consirnc- 
tion des adroatata. eve Gel. Pome re a 

The author draws o just between the problems of sérial and of submarine 
nnvigaiion, both being out by floating In a medium which surrounds 
the veeeel 
Bibliography. — 
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Bibliography. - —— 
Index (Extra. to Books, Poriodi iso. Mo 
igre mang Se as IP ee 


xx. and 98 Presented ly the Intelligence Diviston, War 


i Natural Scivnee 10 (1 + S95405, 
"Tie eal of the Sciences a4 the sb oe Bibliography. By Hee: 
Arctowsiri. 
A cle of the difficulties ta th of a classified bibl of 
wer exposition a the wr ao rast obliga 


eclentifio. literature, and sseereine ns to a ible solution, the 
which is not, however. dasoas tod. sie : 


December 31, 1806. 
Oiflee. 


Gamboa Yoles to tho Fie Win Volumes of the Quarterly Jowrnal of the Geo- 
Jegieal Sonioty. Compiled and ited by tho Azsistant-Seoretary, Part il. La—zZ. 
London: Lougmaa & Co, 1897. Size 0 x 6 Presented by the Geological Society, 


vou Th, X. Jakrgang. Erste Halhjuliraheft, 
Berlin: Routher & Relohard, 1897, Sie 9} x 6, pp. 146. 


British Colonies. Fortnightly Rev, 6) (1897): 362-870. Salmon. 
The Colonial Empire of 1837, By Ki. Salmon. 
A gloowy view of the condition of Britiah eolonles slaty pears ago 
British Empire. Scottish G. May. 18 (1897): 908-315, Kirkpatrick and Prothero. 
Far! uae of at na (Aluiract of Lectures doliverod before the Socinty Ee 


Ld tk. ta, tio, aid Prof. GW, Prothero, sta, D. Litt, 
January and 1897.) 


boro ska Expedition Reports, Portraits of the Contributors, reproduced from the 


photegra tod by thom to John Murray, Naturalist on the Challenger 

ition fe itor of the Octane Reports: ith Fuonimiles of the designs 
the cover and dedication of the Album containing thom, by Walter Crane, Landon 
Dajan & Co, 1897, Slee 123 x 10}. 10 Plates of Porteatte, 

saa oases herent ocean Se 
urray * cuntributors t6 the * *” at expodi an 

it contains the pertraits of them all, Hing uniform in sie with the ‘ , 

it forma a conettiding volume which oo thrary possessing that work woul! willingly be 


without 
la Gendslogse des Sci Quely In Bibllograplhia dee 
ewe, toe Qes sur in Ls 
~ Claanldieation taturelle Rulsoten 
ty 


la 
(Bixtrait altetin cde I Institut international ile Bittio~ 
graphie (2 Année, 1897, fascicule S).] Bruxelles: F. Larcier, 1807. Size 10 + 
6}, pp. 20. Presented by the Author, 


An appeal for the consideration of the historical development of delenee in con- 
structing 4 scheme of clase fenton. ss = 


ater mires. jee Lit. # vanpcagt Goris No, 11, pp. 1-18, 

Conte TARA n te 4 ‘ 

sacha port in proportion alues of Cargoos. By A. W, Flux, 
We regret to notioe that fhe Manobeeter Literary and Philosophicat has 


Society 
tho method of separate) inne the tetioire published hy them, changing 
# volute of easy roferonoa into undie of panpbate (ma Nate: 


Commercial 3 
Miitlere Pathteees anf Damplorwegon in Seemellon, Ine Aufirege dor Disek- 
tlun_ der Seewarte bereebnet von P. Hegemann, Beiheftl. 2u don “Annalon 
iler Fi. ite und Maritimen Meicorslone” Hoft IV. (April), 1897. ‘Harlin: 
EB. Siegfried a. Sohn. Size 11 ¢ 7}, pp, 22. 
Alphnbetiral table of divtances between important seaports in wautton) miles, 
Commercial Geography. 2. 3 (1897): 28-95, 72-101, 153-160, Oppel. 
Uehersichten der Wirtechaftegeosraplili Von-A, Oppel. 
A eoreful of the economic of wll the 
tothe pea summary Rectan yt a god av continents, with reference 
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= ry 
Commercial Geography—Gold. Ain, G. 6 (ISY7): 193-211, Forille. 
La géogmphie deYor, Par M. Avde Fovillo, With Map. 

The of the world illnstrating this article has printed ovor each ¢ gold-pro- 
dnoing Peo a yellow rectangle ia ener hah in ara oti the avtial pes cig ee ne 
tha ee gediar omg The gold-yratnrine conntrien stand in the ratioe—Tnited 
States, 241-5; South Afrion, 240; Auatralin, 231; Russia, 100; the figures representing 
millions of franca. 

JR. Asiatic S, (1897): 205-226. 


Consteliation-figures, Brown. 
eel ls Anclont Northern Constellation-ligures, By Robert Brown, 


Oosmographio Speculation. Robertson. 
Ia the Earth o Planet? A Study jn Piet Seejg ca Mathemutical y. By 
©. Roberteon, a. Edinburgh: St. Giles’ Printing Co, 1807, Bize 0) x 6) py. 
viii. and 82. Price 24, Presented by the Publishers. 

Dr. Robertaon states in hit profsoo that his earlier statements that the sun ta no 
wer thaw it appears to be, and that the Earth is not a planet, have not been con- 
etod, If m person untrained in wuatomy were to assert that the blood does not 
chreulute In the humon body, and that the arteries are filled with air, it ia improbable 
int any medtleal or iaogtent journal wont take the trouble to attempt to convinee 
him. The enaes germ to ua to bo strictly analogous, 


Educational, Marinelli. 
Se ¢ come I' Universit’ italiana poo pemyeoste al fine di preporare ead ie di 
hey pee por le scuolg secondarig, Relaziono del Prof, Giovanui Marinelli—aAtii 
del [0° Congresso Guogrativo Tialiano, Roma 1895, Roma, 1806, Pp. 377-287. 

Ricchleri. 
Prof. Ginseppo Ricchieri. Gli studi nello aviluppo delle civiita o nell’ 
educhziono modurna. Wrolusione letta il 25 marzo 1897, alla R. Universit di 
Palermo, Fiream, 1897, Simo 9} x 68, pp. 22 Presented by tha Author. 
Prof, Ricohieri’s luaimrarn! address in the Chair of Geurrsphy st the University 


of Palermo. Ho touches on tho educational position of geography in the different 
cuuttries of Ruropeo, 


Educational. Siragusa. 
Dei limit! & delle seopo dell! insegnamento della Geegrafia nelle Facolta di lottern 
@ Sldeofia, Rolazione del Prof, Giovanni Battista Siraguea—Atti dol IL* Congress 
Goografieo Tialluno, Roma, 1895. Rome, 180. Pp. 306. 

Educational. J. Manchester G8. 12, 1896 (1897): 183-187. Beod. 
Pructioal Geography in Manchester. By J, Howard Reel, 

Sa en one to er, Hives ee ea ag 

- 1 


Educational, . Spencer. 
Chapters an the Aime and Practice of Teaching. Editod by Frederic MAsy 
&. Cambridge: the University Press, 1897. Aiso 8x 34, pp. and 234. 
Price Ge. Preemted by the Cambridge University Preas. 

This handbook, oy aesgs Wad chapter on the teaching of goography, by Mr, Yule 

Olitham, haa already roferred to (unfe, p. £20), 

Eduentional. J. School G1 (1887) = 81-84, Davis. 
The Use of Geographical Pericticale, By W.M, Davia é 

Prof. Dovis gives u capital Dlastration of thy way in which teachers msy guin the 
fallest odnaational profit from geogreriiion! papers. Hp takes a4 an axatople Mr- 

Clifford's paper on the Malay «a Jp the Jentary namber of the Govestion 

Journ, end slows not oly how to extract the essential and ebarscteriatio facts, but 

liow best to koep « record of auch theta available for ready reforence. 

* T. deta Googralla., Helasione deb 

| Meteda Cielivo nell" to secondario 
Prof, Praneesoo Marin .—Atti del If Congresso Geegraticn Italiane, Rema, 
1805. Homa, 1890. Pp. 411-419, 

Elucations!i—Methods, Rew (7. Italiana 4 (1897): 204-212. Bigont. 
La geografie dello seuolo elaesiche, del Pyof, Guido Biganl. 

On the barra geography tw eluesice! scloola with many references to Italian 
lileratarn on the enbjrot 
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345 NEW MAPS, ® 
Eduoational — Plant-distribution, /, Schoot (. 1 (1397): 97-102. MaoMillan. 
Geographion! Dixtritration of Plants. By Conway MacMillan. 
Frontier Delimitation, Pf. Artillery 7. 24 (1807): 207-230, Trotter. 


"The Solence of Frontier Dallinitation. By Liwnt.-Colonel J, K. Trotter, n,a, 
A pote on this paper will be elven. 

Geography, oe sg in Wisotzki, 
Zeitertbamngen In Geographis, Yon Dr. Emil Wisitzki. Lei Dunrker 
& Hamblet, 1897, a eae eee Price Wa, ~ Seo. 

A weries of = ge showing extensive waning Oe dealitie from the historieat 


nt of view with extiona in geocra titles of tha eeparato 
tre ins. The Alm of ot me at at Ee Mhin Relations of Mountain 5 Seiten, 
‘are 


Continent, The rp An Boetlare of 3 of Enrope, Tho Divisions 





. NEW MAPS. 
By J. COLES, Map Curator, R.G.8. 
EUROPE. 


Balkin Peninsula. Balazcei. 
Botanisebo Original-Karte. ron Mittelalbanion ou. Epieus, Boarbeltet' von Dr. A. 
Balilavel. Seale 1: 1,000,000 ur 15:7 estat. milew to an inch  Pelermanne 
phitche Mitteilanom, Jobrgang 1897, Tafel 12. Justus Perthes, Goths, 1597, 
souted by the Publisher, 

Caucasus. Schudherdt 
ate ones day biet im Sidwesliohon Kankasus von Prof. Dr. Hayo 

Seale 1: 1,300,000 of 21'2 stat. miles to au inch. Pefermanne feos 


re isc te Jahrgang 1897, Tafel & Jastua Pe G 1 
# all iy the Potticker: ahrgang rthos, Gotha, 1897, 


Se aes Ordnance Survey. 
Pabliostions jswed since July 4, 1897, i 
6-inth-—-County Mape (rovieed):— 
Kaveaxb Axe Watss Hampshire, 19 we, 30 a2, 01 x2, 38 an, 84 ee, 10 yw, 


aw. ta 


© g0 
s 

aa 
-: 


10, 15, 15,16: LYL 1, 5,18; EXML’s. ii, 1 6; LX 

13; LXX.8:; LEAT» 4, 7, 8, 9, 10, 11, mt LXXIL MLVd 

ia: ere es ais XXXVI 8) MUI i 

: é . 8; XLIV, 

LHL 1, 95 LIV. iby LXIL 15, 16; LIL 18; uy, 1m iy ney 3 
LE 18; XXXiL 7, 

11 48.18 uk ‘ighati owt a et tae Tx he ease 


2 


4 §,.9, 10 
6, 7, 8 10,21, 13,14, 16, 16; Lun aes, 
LY. me Be LVL, 13; 7 LVL Y 
4,5, 9; 1, 2 3,4; XOVL ¥, 5, $ 11,5, V. 14: XL 
10, 12, 43, 14, 15,16: XII. 8, 16; RIV 1/2, 3, 4, 5,4,7,9, 10, i: &X LZ 


Miter ot Vertical Relief, The Term 
of Asia, 


—..- “ss : ay Yee 


oo 2 
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re eats Sia tats Rent Bea AN 
THIN SRE LS 12 183 Sree a wT NTO ie be. 7 x y 
London, 142-148, 151, 15%. Seis. lear as aa 


(B. Stanford, Agent) 


Halbfass. 
Tlefankarte der Kifelmuare, Nach cigenon Lotungen entworfen von Dr. Wilhelm 
‘Halbfass, Scale 15 25,000 of 2°5 loches to 9 stat, milo. Petermanns Geographiecke 
aaa Jabrgaog, 1897, Tafol 11, Gotha: Justus Perthes, U’resented by 


Germany, Lopaius 
Sens aap Karte des Deutschen Reiche auf Grund der unter Dr. OC. Vogels 
in Justus Perthes Geograph. Anstalt ansgeftihrten Karte in vr ‘busters 
fn 1: 500,000 (or 7'°8 staty miles to an inch). Bearbeitet von Dr. Richard Lopsiua. 
Liefernng xiii. ee ioe 10. Lieferung xiv. Blatt 8, and Index, Jnstna Perthes, 
each pert. 


Bie pa 
me this excellent mup, atid aro nocompanial by « fall 
inl th adda ochisitnrs Ft Shp inn. $or petrpomen 6Y votecatnen. 


AFRICA 
Central Africa. 
A map of the Shire Jande( British Geutral Afeica Protectorate), By 0, L 
AM108.. Beale l; Seiler Purrespiadianta Qabeota 1807, 
Faiwanl Stanford, London. 'Prevanted by the Author : 
sc tho lille are afown by cont Lines, the his of the prinelpal eloya- 
ne gie in feet, all roods and tracks aro Jaid down, and the positions of 
nla et on stations, etc, are Lod As the map is drawn\jon a a 
will aes found nsefhl for reference by all persone having un interest {1 
British Central Africa Protectorate, 


German East Africa. Kivpert and Moisel. 
Karte von Dontech-Ostafrika. Seale 1: 300,000 of 47 stat. miles to.an inch, 
Sheet D iv. Kilimatinds. Borlin: Goographiicho Verlugshaodiung Dietrich 
Reimor (Ernst Voheen). 

fot bre p ser ihe en med by Ca latitudes 3 oft ghost and 7° 8, and . 

: , vont Cameron, Burtoo an Stanley, 
role Peske, “ cn hid Gane The 


Pearson, Burdo, and other ¢x ech Se 
poe mnt ro B none enpefir geen: eso i th cpio of heap nich 
nible addithan to the aheets al published, 


Central Amories. "7 


Sapper. 
Vortetlung dos Rogenfalle im Nirdlichen Mittelamerika = Regonfall in der 
Vers ie Sony Montian Jebiar es dni Eatworfes veu Dr. Carl § . Seale 
nl ‘or 157 stat, milos to an inoh. heey heat ob pear 

Tahrgang 1897, Tafel 10. Gotha: Justus Perthes, by the Publisher. 


Sanjices 
Mapa Poutal de Bolivia. Seale 1: Speen one Non me eee Victor 
E. Sanjines # Director General de Correos, La Paz, 1806, Presented ty the 


Dircecton General de Correos, La Paz. 
AUSTRALASIA, 
New @uinca. Seek ened 
vi Henarerhentg ray oben rasecae Phbee pua tion fox J: 
thea. Botwortes wos ‘und Dr, Kerog Se 128,000, 


47D stat miles to atom. Erdkunde su Berlin. Siteung 
2 Januar 1807, cinder Redhead Be ren 


bie Fer oes Atise of tho Moon, Based chiefly on fool negative of the Lick 
Obsersatory, to the seala of 10 feet to tho Moon's dlaweter, execated by 

Ladislus Weinck, run, #.>. Maginua sheet. Published by Carl Belimeun. i ins 
Prigue. Presented by the Publisher, 


CHARTS. 5: 
United States Charts. & EH ae 
Monthly Curront Chart for the North Paciiie Ocean for ay. 1807. 
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Schweinfarth. 
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G, Schweinfurti in 1894. Preserited by G. Schweinfurth. 
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the north-west; (28) (en of Gua, near Saganeiti, with P¥eus palmate » (27) Grove 
of Buphorbia Abyesintes near the church of Amba Sareb, in igh of 
{ + (23) Casta Arerch near Mai Mafeles, a (23) Gardenia Tuten 
near Mai Mafelon; (30) Aloe ahimperi near Sa Ng ea Large rosebual) near 
Halal (ows Alyssinion); (92) Mansurah valley; (33) Sain Dyke (eastern haif), 
Kohalto; (34) Glen with Ficus copensis on the right; (35) Chor Mansuraly, 


“" pte (Wat: Gin i a Halal, with Fens eapensle: (57) 
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rifera, usar Mai Mafoles, Dembetad: (38) Zad Ambw from the south- 
woul Beat on the Shute) river; (30) Large juiper tree near Halal ; (40) No title, 
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NUPE AND ILORIN.* a ‘ 
By SEYMOUR VANDELEUR, D.S.0,, Lieut, Sooty Guards.” Faoh 
T av so recently the honour of addressing the Royal’ Geographical . 4, * ¢ 


Society on a vory different part of Africa, that I feel rather diffident 
in speaking now about « country of whioh I have had suph's short if 
varied experience, and my excuse must be that T have been induced 
todo so by others. It will be difficult to eliminate entirely the , 
military from the geographical aspect of the journey, and I at afraid 
my attention was quite as much taken up with the former as with the | 
intter. . 

After a long and tedious journey along the west odast of Africa, 1 
arrived with other apecial service officers on Decenibér 26, 1896, at 
Foroados, in the delta of the Niger, a place which up to that time had 
boon beyond the scope of most people's geographical knowledge, but was 
Seon afterwards to become widely known as the starting-point of the 
Benin expedition. Here we were mot by Mr. Flint, the energotio agont- 
general of the Royal Niger Company, who is in charge of all the lower 
part of the river, and were rapidly taken ap in his launch to Lokoja. 
The lower Niger is too well known to need any description by me, 
and it will be enough to say that on the seoond day we left the Forcados, 
branch of the Niger, and entored the main river, up which we steamed 
for another three days before reaching Lokoja, 300 miles from the mouth. 
The scenery on approaching this place is very fino, and the river winds 
through high hills of curious shapes, which is  rélief after the flat and 
uninteresting scenery of the lower river. It was a busy scone here, ax 
preparations were beiug rapidly made for the forthcoming expedition, 
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Whilst at Lokoja I went down to the chief Abbega’s house to see a dance 
by various tribes, and it was really as curious a performance as ons could 
wish to see. Women, snpposed to be possessed of the devil, jumped up 
into the sir, and then came down in a sitting posture, which was meant 
to wyaash the devil. Tho women who did this were usually old and 
unwiqldy, but they repeated it several times, although it must have 
occasioned them a good deal of pain. Some men made an iron red hot, 
and then rubbed theirfeet along it, one even licking it with his tongue, 
and one could hear the hissing of the burning flesh. The natives are 
mostly Mohammedans, and what astonished me particularly, after coming 
from the East Coast, was the enormous amonnt of cloth which is worn 


_ by the people of these parts. 


A great deal of work had to be done in getting the instruments 
reody and rating the chronometers, and on the day before starting I 
went up to the top of Mount Pati, a high table mouritain lying close 
behind Lokoja, and 1400 foot above the sea. There is a fine view from 
hers over the confluence of the rivers Benue and Niger, where at this 
time of year a large extent of sandbank is uncovered, but it was spoilt 
by the Harmattan wind, This wind, bringing with it minute particles 
of sand from the Sahara, which obscure the atmoaphere, is a perfect curse 
to the geographer, although it may be the means of keeping off some of 
the hot rays.of the sun. Hills not far distant appear dim and indefinite 
as in » London fog, and it is impossible to select any point on which to 
take a bearing. 

Everything being organized, we marched ont of Lokoja on Wednesday, 
January 6. A long line it was, with about nino hundred carriers and 
five hundred soldiers, all in single file, and the column must have 
extended for over two miles, Threading our way throngh the town, 
wo passed the magazine fort, and marched in a northerly direction, with. 
the river Niger close to our right and « high range of hills to our left. 


» "Those hills form a series of buttresses jutting out at regular intervals 


towards the river, and are divided by streams or rivulets, which make 
their way down throngh narrow valleys from the high ground of the 
interior, It was up one of these valleys we turned in a north-westerly 
direction after going for two miles, and mady our camp at Felela Busa. 
As might be expected with snch a large caravan, starting was not at ull 
ejulewr dé roe, and many loads had to be repacked and readjusted. 
Three hundred of tho porters were drawn from the coast, among them 
being Fantis, Ashantis, and natives from Accra and Lagos; the remain- 
ing six hundred being Hansas and Yorubas drawn from tho country 
itaelf, and the Intter were far and away the best and strongest. ‘They 
struck me as being much better clothed than the East Coast porter, 
though one could not say this at the end of the expedition, as they had 
literally lost or wold nearly all their clothes. They were much quieter 
on the march than the porters of the east, and did not sing like them. 
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Porsuing the same direction, we came to the small village of Emu 
on the morning of the 8th, after crossing the «mall river Godwangs, 
and the hills still loomed up in the mist on each side of us. The 
country, covered with grasa 3 feet high and low trees, was very dry 
and burnt np, and it was 4 relief to see green palm trees on the banks 
of the stream, along the course of which we continued for the rest of 
the day, We camped under a high hill, on the top of which lies the 
village of Jakuro, which we reached the next morning, situated among 
® lot of rocks, and shaded by mugnificent trees. The honses built by 
the people here are mude of mud and wattle in an oblong shape, with 
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thatched roofs, and around the village were small fields of dhurra. The 
country now became more hilly and undulating, and we made our way 
by «a rocky path sometimes along narrow ridges, and up and down steep 
declivities, with always the aaue arid and barren aspect on all sides. 
There were no shady trees to keep off the rays of the sun, which 
was very hot in the middle of the day, and as wo ascended to the 
high ground, the differonee of temperature became very marked, the 
tinimum for this day being 59°, and the temperature even at 4 p.m., 
with a swing thermometer, being 94°. We had ascended « great deal 
since leaving the Niger, and were already at « height of 1000 feet above 
the sea. Onr camp near the village of Akpara, on the tith inst., was 
one of our highest points, by boiling-point 1480 feet above the sea, and 
242 
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it is pleasant to think that behind the low and malarious west coost of 
Africa and delta of the Niger, there are these fine healthy uplands, 
where the nights are cool, 

Signs of the slave-raiders were now becoming apparent, and 
we passed two deserted villages which had been raided and burnt by 
the Bida people; only the blackened walls remained. The country had 
been completely depopulated by the continuons mids, and the unfor- 
tanate natives lived in constant dread of being captured and sent off 
into the depths of the Western Sudan, with the alternative of dashing 
off into the bush with their children and some food, and emerging to 
find their homestends burnt to the ground, 

Akpara, the biggest place we had yet come across, was prettily 
situated on some high ground with small peaks on each side, and was 
surrounded by an abundance of plantains, yams, and oranges, the path 
jJeading through an avenue of fine trees. The natives crowded together 
at the crossroads to eee the column pass through, and were mostly 
dressed in native cloth dyed bine with indigo. After leaving Akpara, the 
country was barren and deserted until we reached Sura. On January 11, 
we gradually neared the high rocky hill which is oulled Pati Sura, under 
which lies the village, and before halting had a fine view across a 
valley to the north of Sura, towards o range of hills in the distance. 
From this place, which is in Int, 8° 5’ 49" N., wo altered our course 
altogether, and steered in a sontherly direction to Kabbs, the position 
of which town waa at that time uncertain. The track led a close 
along the base of Pati Sura, and then wcross « plain covered with 
low trees and sornh to anuther ridge of hills, at the base of which we 
found the river Mimi flowing,« lovely stream of about 30 feet broad, 
which drains all this country, and runs into the Niger two miles below 
Lokoja. 

We were going along as fast as we could now, without tents and 
only carrying light loads, and, with the exception of two hours’ halt in 
the middle of the dsy at the Mimi river and minor halts, we travelled 
all day, In the afternoon the country became more thickly wooded, 
and just before halting we reached the village of Epi, hidden away in 
a dense belt of forest. In the open glades round the houses great deal 
of tobacco, yams, and cotton is grown, and the soil seemed very fertile, 
It was quite like going from light into darkness, and the trees entwined 
themsolves over our heads. We camped on the further side of tho 
forest, at » height of 1660 feet; the monotony of the journey being only 
broken by the capture of « “dankary,” or Nupe soldier, in the grass at 
the side of the road, who was probably a apy watching our movements, 
He made « bold bid for freedom, and dashed of into the bush from his 
captors, being instantly pureed by some carriore and Hausa soldiers, 
who brooght him back in trinmph—not, however, without bis haying 
bitten « carrier very badly in the mouth before he could be recaptured. 
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Notwithstanding all efforts to guard him, he managed to escapo during 
the night, and created an alarm in the canrp, 

When we started the next morning it was very misty, and the grass, 
here very Inxuriant and about 4 feet high, soon wetted every one 
through and through, until, after going 8 miles, we reached a lovely 
open country covered with scattered palm trees. Woe now turned 
westward again, and orossed « green valley, where signa still remained 
of a large encampment, probably used by the Fulas some years ago. 
Two little hills in front gave us our direction, and, after passing 














MARCH TO KABBA. 
(Prom @ photograph by Or, Oraster,) 


between them, we cuuld see the curious-shaped rocky hill at Kabba, 
and reached the wall uf that town at one o'clock after eight days’ march 
frou Lokoja. It is « most picturesque place, lying among pine woods, 
and evidently a shadow of what it had been once upon a time. The 
mud wall plainly shows the former extent of the town—over a mile fiom 
one side to the othor—whioh has been so rednced by raids and slavery 
for the last quartor of a century, that now there cannot be more than 
5000 inhabitants. 

The Fula war-camp was situated 4 miles further on, and consisted 
of an enormous collection of thatched huts and enclosures, covering 
over a syuare mile of country. Situated on « slight eminence, the 
ground round is fairly open, and covered with dried-up grass 0 feet in 
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height and isolated palm trees. Rocky hills with precipitous sides 
rise up on each side abont 2 miles distant, and form a sort of line of 
outposts to the camp; the top of one of these overhangs the base to 
such an extent, that one wonders how it does not overbalance and 
tumble over. It is a fine country for horses, and there were signs of 
many of them about the camp, but the Fulas had preferred not to risk 
an engagement, 

The important towns of Gidi and Ajeri lie out in this direction. 
On our return to Kabba, an imposing ceremony was held in the market- 
place of the town, where the governor met the chiefs of Kabba and 
neighbouring towns, and formally proclaimed the freedom of Southern 
Nape from the Pula power and the cessation of slavery. The whole 
foree paraded and formed up in two columns facing the town, the seven- 
pounders drawn by ropes in the centre. The dark green background 
formed by Kabba hill was covered with groups of natives, perched 
together on the rocks, and was relieved by the tonches of colour of the 
chiefs’ robes. ‘The old king himself was dressed in a red and gold gown 
very much faded, and a red tarboosh with bine tassel, the others wear- 
ing red, blue, and yellow tobes. 

Very good cloth is: made in the Western Sudan, and there if a great 
industry at Kano, where cloth isdyed blue with indigo. A great deal of 
it is worn on the body, and often immense folds wound round the head asa 
turban. Tho natives are ugly and unprepossessing, and bear traces of the 
slavery which has laid «nch a heavy hand on them. We arrived back at 
the catap we had left at Sura with the reserve supplies on the 16th, where 
we found all well; and, after a halt of one day, started on our march to 
Egbon, which was now almost due north of us. After leaving Sura village 
the country was wooded and oninhabited, and we descended gradually 
over rocky and gravelly soil to the Feraji river, which flows to the east- 
ward orth of Akpara. Five miles further on we reached the 
which bears the same naine, whore there is lovely clear water drawn 
from wolls, The country round is very thickly wooded ; a great doal 
of cotton is grown, and 1 noticed women in & house at work on the 
looms, which are most ingenious. Just before reaching Feraji we passed 
by the left of « range of hills ronning cast and west, and I waa able to 
get a ster roe country in front of us by ascending o small hill 
tiear track. It seemed fairly level, though to the westward 
three high hills wore nuticesble. 3s met 

On the 19th we reached a watercourse and re-entrant into the hills 
up which wo advanced, aud camped beyond the village of Shale Tht 
was an interesting point for us, us wo noticed thy water was now flow- 
ing the other way in ® northerly direction into the middle Niger. The 
tonntry became very barren wnd arid as we approached the Jakpana 
hills, and at o crossroads just before reaching them, a little path led 
down to a water-holo, which, after being cleared out assidnously, yielded 
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abont three pints of very dirty water. We ascended the hills by « steep 
path over stony and volcanic ground, some of the lava rocks over which 
we marched being extromely hot and trying to the naked feet of the 
porters; and it was a difficult march for them. There are three distinct 
peaks, the contre being a triangular rock without o particle of vegeta- 
tion on it, which ie visible for many miles,and would seem to have been 
specially placed there as a point for surveying. We passed over the col 
between two of the small peaks, and descended into the valley the other 
side. Before leaving the ridge we had a fine view over the valley to 





a 





MASKET UANOB a BGOA, 
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the west, and, on looking back, two twin peaks of no inconsiderable 
rize, which we had hitherto missed seeing owing to the thick bush, 
low came into view, forming # gateway at the end of the valley. 
From this elevation, 1180 feet above the sea, we descended into the 
plain which borders the Niger, and as we left the rugged sides of the 
hills, fields of cultivation appeared, and the country became much more 
[Prosperous looking, Here we first came upon a Nupe village—Kosobeji 
by name—utterly different to any village we had yet seen, and 
rewarkable for the neatness of its walls and the stracture of its honses ; 
these were nearly all cirentar, and made of red mud walle with very 
neatly thatched roofs. Intermingled with little structures of the same 
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sort for grain, raised from the ground, they were crowded together into 
the smallest space imaginable, so that one wondered how the natives 
could move abont among them. Nearly every house had « miniature 
courtyard, separated from the next bouse bya small wall. An enormous 
quantity of corn was found here, and it proved to be a food depét of the 
southern Nupe army, which had been dispersed at Kabba, 

From Kosobeji, « very gradual descent across a great plain covered 
with dry grass 4 feet high led to the Kampi river, at thie timo only a 
fow yards broad, but which is evidently « very fine river in the rains, 
abont 150 yards broad, flowing between sandy banks, and emptying 
itself into the Niger near Egga. As I noticed throughout, this country 
would present an utterly difforent appearance in the rains ; little ravines 
and wandy river-beds, which we crossed dryshod, doubtless become 
seething torrents, and render travelling very diffioult, if not impossible, 
for caravans loaded as we were, On approaching the Kampi river in 
the early morning, a peak towards Eigbon loomed up out of the mist in 
the distanco, the very image of one of the pyramids in Exypt, the side 
turned to us being lit up by the sun’s rays with a beautiful soft yellow 
colouring, strengthened by the blue shadows on the edges, whilst away 
over the brown dried-up grass a belt of dark greon palm trees indicated 
the course of the river, making a brilliant coutrast with the surrounding 
country. An hour furthor on wo reached Padda, a large Nupe town of 
4000 to 5000 inhabitants, which was flying the Company’s flag, and con- 
tained many fine ciroular houses and markets, The people were friendly, 
and brought out plenty of food—plantains, chickens, and egge—to the 
camp, which was posted on an undulation to the west of the town, A 
road branches off here to Egga, keeping to the north side of the river 
Kampi, From Padda we soon reached the Niger, passing to the right 
of three of thore curious flat-topped hills peculiar to West Africa, which 
rose up ulmowt perpendicularly from the ground, echeloned from right 
to loft. They are called the Egbon hills, and are visible from « ridge 
near Bids; the pyramid peak lies» little to thesouth of them. Between 
Padda and the river several small farms, with fields of oultivation 
rounil, lie scattered abont, the property of the Nupe princes, and worked 
by their slaves, sent across the river for the purpose. 

It was pleasant to see the groat river ogain, after seventeen days’ 
marching through the bush, and we camped at Egbon, a small village, 
where there was an open space in the woods which border the river, 
and where the bank shelved steoply down to the water's edge, Close to 
the side Jay the flotilla of armed stern-wheelers and launches which 
had made their way up from Lokaja under Mr, Wallace, cate., at 
the beginning of the month, for the purpose of patrolling this portion 
of the middle Nigor; and we realized the advantages of sea power, 
or what wonld bo more appropriately called river power, by replenish- 
ing our stock of provisions, which were by this time running somewhat 
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short, and getting « certain amount of soda-water, which waa a treat 
after some of the liquid we had been obliged to drink em route. The 
patrolling had been most successfnl, and by the strategy adopted the 
two Nups armies were effectually separated. 

Before crossing the river, it may be interesting to give some account 
of the people against whom we were proveeding. The rulers of all the 
Hansa states in the Western Sndan are a moe known as Fulas. Resembling 
the Wahuma in Uganda and the Lake regions, they are lighter in colour, 
taller, and finer looking than the indigenous population. Their history 
is unknown, but they would seem to be an offshoot of the creat race of 
Gallas in Somaliland and North-East Afrioa, Coming from the north, 
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they gradually asserted their superiority, and conquered this country 
by means of superior military organization and skill, and the havoc 
wrought by their cavalry. It is hard to realize at home the enormous 
population existing in Hausaland, whioh forms the larger portiou of 
Sokoto and Gando, It is estimated by Mr. Kobinaon at fifteen millions, 
or one per cent of the world's population, and of these « large proportion 
nro slaves, who, in fact, form a species of coinage in the country, Nupe 
has alwaye been one of the largest and most important states in the 
Sokoto empire, and the emir is eaid to have declared at one time that 
his rule extended from Guari or Zaria in the north 10 Asaba in the 
south, and from Bussa in the west to Keffi in the cast—literally, over 
about 70,000 square miles of conmtry- 
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Masabs, the founder of the Fala dynasty in Nupe, was « Soketo 
prinoe, related to Othman wad Fodio, the African Napoleon, who, at the 
commencement of this century, created the immense Fula empire of 
Sokoto and Gando. Masaba was no deeply indebted to one of his 
generals, Omru, that he decreed that Omru, though not of royal blood, 
should succeed him on the throne of Nupe, subject to the assent of 
Sukoto, but on condition that on Omru's death the throne shonld return 
to Masaha’s family. Accordingly, Meliki, a Masaba, succeeded Ormrn, 
while Muhammed, Omrn's eldest son, was given the rank of Markum, 
or third in succession to the throne, the heir-apparent always holding 
the rank of Sheabs, and the next heir that of Potum. During Meliki's 
reign the rank of heir-apparent or Sheaba died out, ae successive 
holders died of poison—one of tho disadvantages of having anything 
to do with the throne in these countries—eo that the Potum, Abu Bekri, 
& Masaba, refused to accept the rank which wes left vacant, Ou 
Moliki’s death, in 1895, Abu Bekri became Emir, or Sultan, and it js 
with him that the troubles which lod to the expedition began, and 
the Markum Muhammed is the man who has been recently appointed 
Emir. The Hausas thomselves are an intelligent race of traders, and 
capable of much development. That they can be made into good 
soldiers waa proved during this expedition, and although Moham- 
modans, the religions question did not occasion any difficulty. 

On January 23 we commenced to cross the Niger, which is here 
abont 890 yards broad, and found high grass and very thick bush on 
tho northern bank, throngh which we made our way by @ cirouitows 
path to a cresk 2) miles from the river, This proved to be rather an 
obstacle, ax it was very deep, and on the day following a man was 
drowned there, Two native canoes were found in the creek, and a 
ptwel canoe was tranaported here from tho river, by means of which 
the crossing of the whole fores was offected. This was not the only 
obstacle in the way, for on the day following » swamp nearly 200 
yards broad was met with, which reminded mo mucli of the river 
swamps in the Lake regions, with the exception of the papyrus, which, 
fortunately, does not exist in this country. The heavy guns were 
wally eneumbored by it, and it took severe exertions to get them 
through. After leaving the swamp we passed several villages and 
plantain groves, the country being very flat and wooded, 

Before reaching tho village of Lokicha, where we eamped, we had 
to cross another small swamp, fringed with palm trees. Villages now 
became very numerous, and the country was thickly populated. On ull 
sides were fields of oultivation, and it wax here we came into touch with 
the enemy, who opposed our advance for the remainder of the march to 
Bida. As the partics of cavalry wore driven Luck, and -we neared the 
city, the enclosed country gave way to enormous open undulating plains, 
with here and there a village or farm nestling among «small elunp of 
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trees. It waa an ideal battle-field, and as wo came down to the ravine, 
or nullah, throngh which flows the Rafi Shann stream, we could see the 
Nupe army extended along the opposite ridge, and as they retired, and 
we surmounted this ridge, we had a really magnificent sight towards the 
town, outside the gates of which, avd on the further side of the atream, 
which passes through the southern portion of the town, were drawn up 
the Emir and Nupe princes, and the whole of the Nupe army. We 
were forced to retire on this day, and it was only on the second day that 
we were able to advance in square with the guns and take the town. 
The Fula army consista of hordes of irregular cavalry, with bands 
of footmen, Firmly fixed in their high-peaked saddles, with enormous 
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brass and irop stirrups, they galloped along on their long-tailed ponies, 
covered with gay trappings, waving their swords: or spears in the sir, 
with their white robes flying in the wind, accompanied at the same time 
by the clamonr of their amall drums, and the deep-based horns which 
were enoonraging them to the attack. Vory often an enormous straw 
hat surmounted the turban which was wound round their heads, or was 
allowed to fall back and hang over the shoulder. Some of the leaders 
were splendidly dressed, and wore fist-heeled riding-boots of red leather, 
which are excellently made in this country. 

Bida is w #triking place to find in Central Africa, and makes all the 
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more impression on one, after one has arrived at it from the delta of the 
Niger, where the natives are of the lowest order of civilization, and a 
most degraded-looking race, with instinots tending to osnnibaliam. It 
is situated on slightly rising ground, and watered by two streams, one 
of which rises only & short way from the walls; these join together in 
the southern portion of the town, and flow through a beautifully green 
valley to the east, A strong wall, 10 feet high, made of red clay, and 
crenelated with ditoh in front, extends round the town, broken down in 
* few places, and from where we first saw it there appeared to be a 
mass of lofty thatched houses and high walla, forming enclosures, which, 
intermingled with fine trees, extended to the north as far as the eye 
could reach. 

It was on January 29 that, as some paper described it, Sir George 
Goldie made his triumphal entry into Benin, which is a5 far off from 
Bida as Paris is from London, and with no railway connection between 
the two. The main thoroughfares aro fairly broad, and lead from one 
gato to another, bordered by great enclosures and compounds sur- 
rounded by lofty walls excellently made, and often 18 feet in height, 
and the doorways are in somo onses roughly carved outside, ‘The walls 
of the large buildings are very massive, and very often the roofs of 
the rooms are arched and supported on pillars of black clay, which is 
polished, and looks exactly like stone. The Principal of these palaces 
are those oocupied by the princes of the two great families, the Massaba 
and Omru. Outside the late Einir Meliki’s palace lies the slave-market, 
whore formerly it used to be u common sight to see two hundred slaves 
exposed of an evening for sale to the highest bidder. Unfortunate 
creatures raided from various parts of the kingdom, even south of 
Lokoja in the Company's territories, they used to be sald here as 4 
soures of revenue to the Nape princes. 

Tho entrance to the Emir's palace is covered with « high dome made 
of bamboos resting on thick walls, and supported at the bottom by 
short carved wooden pillars. Some tame ostriches aud 4 deer were the 


of articles were found, including some very good swords, an English 
general’s sword, a claymore, and, curionsly enough, a sword belonging 
to an officer in the 11th Hussars, with 4 monogram and coronet on 
it, About 350 rifles, with several tons of sunpowder, different- 
coloured cloths, silks, and an innumerable quantity of brass hasina, lay 
heaped up on the square. Between the main Toads there is a network 
of narrow streets with walls on each side, and there sre many mosques, 
though none of any sizo or importance, Round Bida there are some 
ourione little hills of red sandstone, and to the east a dtream leada to 
the Wanangi creek, which in the rainy season forms the nearest means 
of approach, boats being able to come up to it from the Niger. 
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On the Sist the governor left the town to meet a large body of 
traders at the Zongo camp, not far from the walle of the town. A 
curious assemblage they were, collected from all parts of the Hausa 
states and the Sokote empire. Some came from Kano, and others from 
Kuka on Lake Chad, the inland sea in thin western half of Africa, 
where the valuable blocks of potash are found. There were even traders 
from Tripoli on the Mediterranean, distinguishable from the others by 
their spotless white garments and red fezzes; and amongst them stood 
the inevitable Arab, light coloured, and with black flowing beard, the 
very picture of a slave-lealer. They were told that they could in 
future use the shorter route eid Kano, Zaria and Keffi to Lokoja, instead 
of coming to Bida, where they would be able to dispose of their goods 
on the Niger, and would not be taxed in any way. The importance of 
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this trade question, and the opening up of the Niger territories, will be 
nnderstood when it is realized that at presest most of the Enropean 
goods come across the great Sahara into the Hausa atates from the 
north, several thousand camel-loade of goods coming annually inte 
Kano from that direstion, besides quantities of sait, which is in great 
demand, as it is found nowhere in Hausaland. Camel« come down as 
far south as Bida, 

After the governor had returned to the town, I accompanied Major 
Cunningham, p.4.0., on a reconnaissance to the north. A lovely open 
country lay spread out before as, across which one could apparently 
gallop for miles and miles. A few rocky hills stood ont ou the horizon, 
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and several villages, consisting of « few curious little circular houses, 
lay seattered about. As we approached one of them in a slight hollow 
near s rivulet, two of the enemy's horsemen came into sight, and, dix 
reganiing the shots fired at them, immediately galloped off, hotly pursued 
by a dashing Hussar officer, who died of fever, to our great sorrow, not 
long afterwards. He had a fast horse, and the wild horsemen of the 
Sudan wore no match for him; a Nupe warrior was seen subsiding 
out of his unwioldy saddle and ponderous stirraps under the magnetic 
influence of a revolver-barrel, The horse was a good one, and far the 
more valuable capture of the two, but now the difficulty was how to 
seoure the pair. This was soon solved by the Nupe making off into 
some thick grass as hard as his legs could carry him. A mile or two 
further on we reached a amall hill, passing throngt a cloud of locusts, 
on the way, which quite obscured the atmosphere; and it was at a 
village just beyond this, called Sheshi, that we surprised a party of the 
enemy's horse, and made the lucky capture of Prinoe Esa, brother to 
the Markum Muhammed, ani one of the most important Nupe princes, 
The villagers and the few natives we met on our return prostrated 
themselves on the ground when they saw him. 

Bida is an interesting place, with its schoola and institutions, and « 
great many books and boards with Arabic writing, also a very tattered 
old lion skin with « plan and some Arabic characters marked on it, were 
found here. There are numerous dye-pits in the town, and indigo forms 
a valnable article ofcommorce, The people themselves are great workers 
in leather, and make very good saddles, scabbards, and slippers; they 
are alao workers in glass. The people are very enperstitions, and carry 
charma wrapped up in little leather and leopard-skin cases, and they 
oven tried to bring disaster upon om by planting little sticks with 
writing on in the pathway. 

At Bida theaverage minimum temperature was 78", and the maximum 
97°, and we were not sorry to leave it on account of tho plague of flies 
and other insects, It waa under very different conditions we marched 
away across our old battle-field, and reached the former camp near thy 
ravine, and the long line of porters, natives, and refogees extended for 
miles, confident of being no longer harassed by the enemy, and in danger 
of their lives. The nine-pounder had broken down, the wheel having 
been broken the day before, and it looked in a very helplees condition 
lying at the bottom of a ditch, und it was indeed Incky that this did not 
happen in the advance. The African porter, with his usual intelligence, 
decided that, after the fall of Bids, his work was at an end, and that 
Joads of ammunition and provisions were quite a secondary consideration 
compared to his own loot—an enormons pile of usnally the most incon- 
ceivable rubbish. With this he tried to steal outof camp in the morning, 
but was bitterly deocived when he arrived st the deep creek, 24 miles 
from the river, and found people there to stop him. 
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A considerable number of officera and mon were invalided from 
Egbon, and the remainder, consisting of 24 Enropeans and 320 soldiers, 
embarked on the stern-wheelore and launches for transport to our 
now base at Jobba, a distance of over 90 miles. The night before we 
left a tornado of rain swept over the camp, making it very unpleasant 
for avery one, and the rain soon penetrated the light sun-decke of the 
stern-wheelors, and came down in torrents on people underneath. We 
naod to steam all day, and in the evening drew up alongside the bank, 
when the men were marched off the ship and bivonacked for the night, 
and we resumed our voyage early again the next morning. The river 


— 














TULA EMIMARION ESTERINY CAur 
(Prem a pAodagrangh ley tke Mitel of Scardermny th) 


is about 600 yarde broad, though narrower in places, and some of the 
reaches even remind one of the Thames, though one is soon disabused of 
this impression by coming across-a native village, with crowd of hinck 
people yelling and gestioulating on the bank. Espocially was thi the 
case at a large village called Babefu, where the people were in a great 
state of excitement, and ran along the bank with us to show their 
delight at the defeat of the Fulas. Tho rivor at Rabba, whure the 
old capital used to be before the days of Bida, ia quite lovely; the left 
bank is about 40 feet high, and rocky, but at the water's edge a fow 
green bushes, and even some palm trees, have fonnd « footing, whilst in 
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the distance an island divides the channel in two, and beyond it lie the 
hills behind Jobba. The stream is strong, and navigation intricate; 
our pilot was quite a character, and kept waving his thin, bony band to 
the man at the wheel to point out the course. Jebba, where we arrived 
on the Sth tnst., is very nearly the end of the navigable portion of the 
river for steamers and Isunches, as only a fow miles up commence the 
rapids, High hills dominate the right bank, and we could see the high 
rock callod Baikie’s seat, which is defended from all intraders by swarms 
of bees. There is « large island in mid-stream, on which the Company's 
station and the native village are situated. 

The Horin country, into which we were now going to march, is 
bounded by the Ibadan country on the south, which is governed from 
Lagos; and it was the fact of the Tloria having attacked the frontier 
forts held by the Lagos Constabulary which brought on the present 
expedition. To the north-east lies Borgu, visited by Captain Lugard 
in 1804, and to the north, on the west side of the Niger, the Bossa 
country, which was recently entered by the French at the time we 
were Sighting the Dorins, On February 10 we started on our march 
south along the same route traversed by Mr. Fowler in his survey, 
but which I believe has never been described to this Society. Making 
a short march the first day, we reached « village called Bodi Sadn 
the next, which forme * regular sort of custom-house for taking toll 
from the traders who pass along the road. The country was fright- 
fally bornt up and dry at this time of the year, and the diffioulties 
of marching considerable, A sandy path led through low trees ‘and 
bushes, and across, at times, open spaces covered with dried-np 
grass, and the aspect of the conntry during the first part of the 
march is very gimilar to thé waterless plateau called the Haud in 
Somaliland. All food had to be carried, and the water in some places 
was very bad. On the third day, beyond an important village called 
Lanwa, the ooly water we could get to drink was unfit even to wash 
in, and very soon clogged all the filters brought to bear on it, 

At first we travelled? dne south close to a range of hills, which was 
on our right, whilet on the other side lay the wooded valley in which 
rans the river Osin, flowing into the Niger not far from Jabba, Several 
dry watercourses were crossed, and on the 12th we camped at a «mall 
atream called the Orere. The small Villages we came npon were similar 
to those we had seen in. the march to Kabba, and consisted of big oblong 
honsea, untidily thatched and tumbledown looking, very different from 
the neat huts in the Nupe country; these were usually arranged round 
a equare, which forme vonrtyard and market. Tho country improves 
vastly as one enters it and asvends on to the high ground, and there are 
Some very fine trees—acacin trees with red fruit, and baobab treea, also 
a species of poplar; the villages are often surrounded by rubber troes 
and «mall banana groves, 
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Lanwa is a very large village, and was thronged with natives, mostly 
dressed in the blue native cloth. At the Arebi river, where we arrived 
on the Lith, we were already 1100 feot above the sea, having ascended 
700 feet from the Niger at Jebba, and we camped near a village which 
was surrounded by fine rubber trees, slashed by matchets to get the 
rubber. 

As we went on along the road to Dorin the country began to assume 
more and more of # park-like appearance; as it was on approaching 
Bids, the tangled bush and undergrowth gave place to rolling plains, 
dotted about with fine trees of all sorts, and we passed little villages 
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hiddon away in banana groves. At the first few villages wo passed 
the natives romained at their doors;and everything seemed perfectly 
peaceful; but as we went on and came down the slope towards the 
Oyon river, it became apparent that we should have to fight before we 
entered the town of Ilorin, and we were soon afterwards attacked from 
all sides, Major Arnold pursued the same tactics as before, and on the 
second day the square advanced again to the walls of the town, which 
was entered that afternoon, the 14th, and too much praise cannot be 
given to the steadiness of the black soldiers. After crdssing the Oyon 
river, a ridge was surmounted, and after passing through some villages 
and clumps of trees on the top, we came in sight of the town, which 
No. 1V.—Ocrusex, 1897.) 28 
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lies ou the further side of the Aza river, On all sides lay an open plain, 
broken here and there by « small village and some cultivation, and 
perhaps two or three isolated palm trees, and to the north the great 
Sobi rock formed a prominent feature of the landscape, The Hausa 
eolony all took refuge with us on our approach, with their goods and 
chattels, und among them the soldiers recognized many of their own 
relations—the scene in rear of the position, where they were all collected, 
being a very strange one, and a perfect babel of sound went up from it. 
These Hansas, most of them peaceful traders, had wished to join na 
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before, but had been forcibly prevented from leaving the town. The 
Emir still refused to come to terms, and, after two hours’ delay to allow 
of negotiation, the bombardment took place, and in the afternoon the force, 
preceded by the buylers, marched into the town toa largo open space with 
shady trees in front of the Emir’s enclosure. Tho first thing we noticed 
on entering the square was the gruesome spectacle of the corpse of some 
malofactor, having been probably exeonted with untold cruelties, and 
exposed as @ warning to others on a heap of stones, The destruction 
of the palace—rather a misnomer for this collection of rude stone build- 
ings—was indeod complete, and the market-place, whero we pitched our 
tents, was atill filled with the smoke and smell of burning. A ecurions 
opisode was the fact of the “ Fall in” for the guard being sounded that 
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evening in the market-place of Ilorin by an ex-bmgler in the Lagos 
Constabulary, a few hours previously « slave in the same town, and still 
with the chains on his legs. Several of the soldiers found brothers and 
relations who were slaves in the town, and I believe several of them 
came away with us and enlisted. 

The town, though not nearly 0 imposing as Bida, seemed to 
cover an immense area of ground, and I afterwards found ont, 
whilst employed in making a plan of it, is ? miles in circumference, 
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and, except on the north-east, surrounded by « dilapidated mud 
wall From the many gateways well-used roads lead in all directions 
across the open gras# country. To the south the houses become 
more detached, and a large extent of mendowland is enclosed within 
the outer wall. Magnificent baobab trees, affording splendid shade, 
adorn the open spaces in the town, The water-snpply at this time 
of year is not first-rate, and there are only some svilsmelling 
stagnant pools of water at a few of the cruss-roads, in addition to the 
232 
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limited number of wella in the town itself, and the water is mostly 
drawn from the river Aza outside. The baloguns, or generals of the 
Dorin army, and the chief traders have large enclosures and houses, and 
I entered one of these where a covered-in gateway, with a heavy 
wooden door made out of three planks about 9 feet in height, admitted 
one to » courtyard about 40 yards broad, round which the dwelling- 
houses were situated; the walls of these are massive, and in some cases 
roughly carved. ‘I'he occwpants had evidently left in great haste, and 
things were scattered about pell-mell in all directions; on the walls 
wore fastened a few gaudy advertisements and pictures obtained from 
Lagos, and on the floor there were a number of Arabic manuscripts lying 
shout. Through a door in the further wall one entered into an inner 
yard, where a lame horse was tethered, and round it there were more 
horses, probably for slaves and attendants, In the main doorway was 
fastened a miniature pair of log-irons, such as is used for manacling 
slaves, which was reported to be a fetish of some kind to ward off the 
evil spirit. 

The Emir and his chiefs bad fled to villages far and wide, but were 
induced to surrender themselves, and on the 18th a small cavaleade, oon- 
sisting of the former and his principal generals, arrived to make their 

Mounted on their small horses covered with picturesque eaddle- 
cloths and head-collars, they presented  ourions appearance, and the old 
Emir himeelf looked an extraordinary sight with his head wrapt up in 
several folds of white cloth, forming « great bunch at tho back of his 
head, one fold of which completely covered his face with the exception 
of his eyes and nose, and the whole was crowned by an enormous native 
straw hat. During the interview and the parade of troops which 
followed, they were very nervous and apprehensive of what might 
happen to them. ‘The troops were drawn mp in the square where the 
British flag was flying, and a treaty was signed giving complete power 
to the Niger Company over the country and settlement of tho Lagos 
frontier, and the Emir was reinstated. 

We sect out from Horin on our return march on Febraary 19, ono of 
the hottest days I have felt, marching out of the town throngh what is 
known as the Hausa gate. Crowds of Hausa people, trader, refugees, 
and slaves, left the town with us, carrying their goods on donkeys and 
in baskets on their heads, and blooked up the road. The Harmattan wind 
was blowing during the march back to the river, and it was bot and. 
dnsty. At every fow hundred yards little groupe of men and women 
were sitting under shady trees to rest themselves on the journey, their 
loads lying on the ground near them. Some of the latter were enormous, 
and mnst have weighed fully 80 to 100 Ths. The Tlorins are a Yoruba- 
speaking poople, and it is interesting to record that, according to Captain 
Mockler Ferryman, « desperate fight ooourred in 1840 over exactly the 
mame ground that we fought over, between the Yorubas, aided by o 
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small contingent of Borgus, and the Fulas, and that, after a prolonged 
contest, the latter eventually utterly routed the pagans, who had lost 
heart owing to the death of their leader. 

Owing to the knowledge gained of the road and the watering-places, 
the return march of 52 miles was much quicker, and we reached Jebba 
in fonr days. Some of the Hausa people were transferred to the north 
bank to return to their homes; others were offered a free passage down 
to Lokoja in canoes. Curiously enongh, although the middle of the dry 
season, the sky was nearly always dul! and overcast at Jebba, and we 
had several small showers of rain, Fortunately, the night before we left 
there wns a clear sky, and I was able to take observations, 

The journey down river was a most delightful one, and our rapid 
voyage down to Lokoja was only broken bys stoppage at Moragi, where 
the governor received the Emir of Lafiagi. Ho went up the river again 
from here to Bajibo, to receive an answer from the French officer 
commanding the expedition which had entered Bussa, and of which he 
received the first intimation on the road to Torin by a messenger from 
the king of Bussa himself. 

Quite an exciting experience was jumping the sandbanks, and the 
stern-wheeler I was on, called the Himpire, proved so good at this 
that it soon distanced the remainder of{ the fleet, who one after another 
ran aground, and were lying inert like crocodiles on the treacherous 
banks of sand, having to drag themselves off by an iron cable. On the 
24th we passed Eggs, an important station of the Company's, and quite 
a fine-looking place, with rows of warehouses covered with corrugated 
iron, and reached Lokoja on the 26th, where there was naturally great 
excitement at the return of the troops. 

People here had had little news of what was going on, and « report 
at one time that the expedition had been cut up before Bida, and the 
Nupes were advancing south on Lokoja, caused a general exodus from 
the town. During the following few days before leaving, Major 
Osnningham and I went down river in a canoe, and, pitching our tents 
on the river-bank, did our best to secure some West African antelope 
without success. We saw a fow hartebeest, kobus kob, and wart hog, 
and the sable antelope and small gazelle exist also. It is difficult for 
me to give any account of the game in the country, as the expedition 
was much too large, and conducted in too hostile « country to allow 
of leaving the column for any distance. 

On the high ground above Jebbs there are plenty of liartebeest, and 
on the approach of our advanced party at the first camp from there, an 
officer saw a lion making off, angry at being disturbed from his resting- 
place. North of Bids there are also lions, It was on our way down 
river that we heard of the aad news of the massacre at Benin, The 
Patanis, a tribe living in the Niger delta only about 80 miles from 
Renin, whom we went against with a small expedition, were wise in 
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their generation, and rendered hostages for their good beliaviour; 60 
the attack did not take place, and, steaming on rapidly, it seemed like 
a dream to find one’s self again on the mail steamer, which was luckily 
waiting for us at Forcados, Thanks to the wonderful organization 
ani the suecess of the operations, we were able to return to England 
much sooner than had been expected. 

It was « great pleasure, on my way home, to receive the news of the 
honour which had been awarded to me by this Society, which is not 
only a great encouragement, but recompenses one for tho discomforts 
and hardships unavoidable in African travel. 





Before tho reading of the paper, the Prestmanr said: It seems only 
that Lieut. Vandeleur read to us hiv account of the work he had done on the 
eastern side of Afrios—I belicve it was the day before he wont down to Windsor 
to recelve the reward of his services from Her Majesty the Queen. He has given 
himself no rest, aud since that time—e very short interval—he has been doing 
admirable work on the western side of Africa, and, judging from his former paper, 
{ think we may promise ourselves a most interesting evening, 1 will now ask 
Lidut, Vandeleur to read hin paper, 

After the reading of the paper, the following discussion took place ;— 

The Parsionyr: Sir George Goldie, under whose command Lient. Vandelwur 
had the honour to serve when he did this excellent geographical work, will com- 
tmenoo the discussion of the paper, 

Sir Geoner Gowvin: 1 have one fault to find with Lieut. Vandeleur’s paper, 
namely, that he has not told you enough about himself. I may hope that, as he 
grows older, he will become cured of that failing, Wo have heard in this ball a 
great number of African travellers at various times, but I doubt if any can surpass 
Mr. Yandeleur in the all-important pointe of accuracy of astronomical observations 
and careful mapping, under cireumstances a trying as those in which he found 
himself. In ordinary African travel you can make your camp ss spacious as. you 
please, and if troubled with the tumult inside you can go outside, but you cannot 
do that when making war against vastly superior numbers. Our little areha tused 
to be crowded every night with 30 Europoans, as many hories, 500 troops, 1000: 
carriers, and a host of camp-followers, and of course a masa of provisions, war 
material, and equipment, and I nsed to admire tho calm imperturbability of Mr. 
Vandeleur in the midst of this, doing his geographical work at sach moments as he 
could be spared from his more important military work, 

Then there is another point. You may have gathered from his paper that the 
health onditians were not exactly of the best kind, notwithstanding the immense 

which I may say the company took for the comfort of the officers, and 
the careful and constant attention which Major Arnold, excellent soldier that be 
is, gave to this matter, but with bad water and exposure to the equatorial sun the 
health waa not good. I may tell you, from the day wo started from Lokoja to the 
day we came beck wo had with ns altogether less than forty Europeans, yet oar 
meilical staff hai to attend to no less than thirty caves of fover and dysentery, and 
out of these thirty patients eight were invalided a+ unfit to proceed further. 
But then Mr, Vandeleur, though you would not think it to look at bim, is an 
old and hardened African, and | never saw him disabled for one moment from 
taking bis sights through his sextant of his equally inrportant sighte over the 
barrel of his mazin gun. 
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Now, Mr, Vandelour has, I think, given us in his paper and maps—ercellent 
marpe—all that there is to be said as to the direct goographical results of our 
operations ; but if you wish me to say any more, I can briefly indicate to you 
certain indirect geographion! benefits, which I think mny be reasonably expected. 
The first of these is the greater security for explorera in these vast Sudan regions. 
T don’t mean to assert for a moment that the Mohammedan potentates of the Sudan 
have habitually inflicted or promoted violence to white travellers, although many 
instances to the contrary might be quoted; but if they welcome the coming guest, 
they have almost invariably failed to speed the parting guest. Tho whole history 
of Sudan travel is fall of records of long detentions at the various centres. I need 
hardly point out to you how these detentions exhaust the health and onorgies of 
the traveller, to say nothing of his resources. 1 will give you one Instance to show 
why I think travelling in the Central Sudan will be more expeditious in future. 
Bafore I left this last time, I received a letter from the Emir of the powerful 
state of Zaria, in which he sald he hed sent oriers round all his principal towne— 
for you must understand, in the Central Sudan they still maintain the syatem of 
criers, which is dying out in this ountry—inatracting his people in future to allow 
white men and everybody connected with them to pass through the country 
rapidly and quietly. Now, I have dealt with one point of great aivantage to 
geographical research, as a result of our operations; snd here is another point— 
that is, the diffusion of very much needed geographical knowledge in this country 
about these regions, I am, of course, not alluding to the Royal Geographical 
Soclety—they know all about it, bat I have notived s great tendency in the mind 
of the general public to confuse Benin with Bida. Now, Mr. Vandelear bas told 
ua tat the distance from Bonin to Bida is the esme az that from London to Paris, 
only with no railway communication. 1 venture to point out that the guif 
between cannot be mossured by distance, because, a3 you know, Benin belongs to 
the barbarous pagan states which line the Gulf of Guinea, and which have little 
or no Communication between esch othor; whereas Bida, or rather Nupe, of which 
Bida Js the capital, ia a province of that vast Sudan region which rune south of 
the Sahara, and stretches 3000 miles across Africa, from the frontiers of Abyssinia 
on the east to thé frontiers of French Sevegal on the west, « region which has 
considerable unity for twe reasons: firstly, because of unity of metapbyeical 
belief; and, seconilly, because of the unity produced by the communications kept 
up by Hausa caravans continually passing among them, so that the British guns 
fired at Bida last January have before now roverberated at Khartam, and when 
the Brith cannon fire at Khartum their echo will reach to Sokote, There was a 
third result of our operntions—I think I stated I would mention three—which does 
hot appear at first aight strictly geographical, that is, supposing geography is 
concerned only with the inert surface of our globe: but 1 think of later years we 
have taken a wider view, and recognized that our scionce is concerned as well with 
the vegetable and animal life on that globe, and that, of all the species of asimals 
inhabiting the earth, perhaps not the lesst interesting is that known a« man. 
Now, if wo onee admit that sociology comes within the sphere of geography, we 
muat admit that the extraordinary phenomenon of universal alave-raliling going on 
in these regions, aud therefore the menns for their suppression, are matters fairly to 
be diseased in this hnll—but, indeed, they have alresty been discussed here, About 
& year ago, just after I had returned from the Niger, I heard read here two deeply 
interesting papers on these regions in the same evening, ove by « distinguished 
Fellow of this Society, Mr. William Wallace, c.2t.0,, who I venture to say is one 
of the most remarkable mon, and one of the most modest men, and therefore one 
of the least-known ten, who during the last twenty years has contributed to tho 
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opening up of the dark continent to European civilization. I should like to sy, 
that Mr, Wallace is here to-night. I wish you could hear him-spesk presently; but 
I may tell you, from twenty years’ knowledge of him, Lam perfectly confident you 
will not bave that pleawure, The other paper to which I referred was by the 
Rev. Charles Robinson, mentioned by Mr. Vandelear, who has just returned from 


horrors and miseries attendant on slave-raiding in the Centml Sudan, and being.a 
tnost humane man, and feeling and thinking as he did that the burden of crushing 
ao vast an evil Ought not to be allottel to the slender resources of a chartered 
company, he made a strong appeal, or rather he urged a strong appeal should be 
made, to the Imperia] treasury, that out of ite vast resources it would crush this 
gigantic evil, After the paper was read, our President called upon me to speak, 
and I ventured, while concurring with Mr. Robinson, to point out that, inumuch 
as the Imperial treasury had never contributed ono shilling towanda the creation 
or development of that vast British sphers, I was not very sanguine they would 
spend the millions necessary for denling with this matter under our 
imperial system. 1 eald then the only alternative was for the. Niger Company to 
follow the policy it had followed since ite foundation—a policy successful in 
crushing slave-raiding south of the Benue; « policy of driving a nail where it 
would. go, of taking a step forward wherever possible, and not attempting to take 
a step where the obstacles appeared for the time too strong. I was not able to tell 
you then that a very large step had at that time been decided on, and active 
preparations worn being made to carry that.step into effect. You know now from 
the press what has been done; but I ought to tell you that the work which has 
been done, although vory important, is only part of the whole that rumaina to be 
Gone in that region. Whether the Oompany will survive to sce tho conclusion of 
that work is a matter about which 1 don’t venture to express an opinion; but I 
think I may prophesy this—whether it survives, as I originally hoped, for another 
ten years, or whether Jt expires, as the French papers aay it will, within the next 
ten weeks, whoever takes ite place will be compelled to pureue ita polley, and in 
due course of time to enable the industrious and intelligent populations of that vast 
region to live under reasonable system of security and liberty. 

Major Coxsixonam: I feol, alter what Sir George Goldie has said and the 
lecturer bas told us, that I cannot tell you anything at all from a 
point of view. I will only give you a few words from a military point of view, if 
T may do #0 st whot is, strictly speaking, « geographical meeting, When we 
arrived at Lokojs at the beginning of January, we found the force already assembled ; 
twenty English officers, most of them quite usw to their men. In the English 
army groat stress is laid on sympathy between officers and men, and we rely a great 
deal on the men knowing their officers. At first sight it seemed alittle bit doubtful 
how it would go, as the officers were mostly strangers; there was only one thing 
to make up for this—the excellence of the officers, and nothing could have been 
better than those we had. There is one other point without which things might 
have gone very differently, and that was the excellence of the and 
organization, the equipment, the material, and everything, and for that I cannot 
my how deeply wo are indebted to Sir George Goldie and his staf. It was 
campaign conducted on a scale usually followed by governments, and really it is 
wonderful ; it makes one feel proud of the British Empire to think 3 company can 
do what is usually done by a government | have had the pleasure of serving more 
than once with Mr, Vandelwur, and can thoroughly endorse what has been ssid 
about his accuracy and work, and the difficulties under which he has had to make 
his observations. The same thing occurred in other expeditions when I was with 
him, and I have no doubt he will be equally accurate in the fature. 
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The Puesipext: We had the great pleasure of listening tos paper by Mr. Wallace 
last May, but I fear, from what I hear, that we are debarred from the pleasare of 
bearing him tiis evening. Iam sure we must all congratulate the naval commander 
of the Niger expedition for the admirable way in which he brought his vossels to 
the points where they were wanted, and therefore we accord him our warmest con- 
gratulations on his return safely home. I fear that le all we can hope from Mr. 
Wallace, if he is not inclined to address us. I must, therefore, turn to what was 
said by Lieut, Vandeleur and Sir George Goldie on the immeasurable gap between 
Bida and Benin, 1 cannot help hoping that Major Gallwey, in spite of that vast 
distance, will kindly give us some account of Benin, especially as be has been 0 
good as to exhibit most Interesting and valuable objects, brought by him from 
Benin, in the next room; on that ground I venture to call upon Major Gallwey. 

Major Gauuwer: I did not expect to be put on my feet after a paper about 
Rida, T have heard the paper with great interest, because, while the Bida campaign 
was going on, in the Niger Coast Protectorate, in another part of the world not very 
far off, but further than London from Paris, we were engaged in carrying out the 
punishment of the king of Benin and his pouple. I am afraid the geographical 
knowledge that we gained during the expedition was very small compared to that 
attained by the surveys of Mr. Vandeleur, At present the Benin country is being 
surveyed by Captain Carter, Captain Roupell, and Mr. Turner. 1 hope, therefore 
that before many months are over, we shall have astronomical observations to help 
the Society to put Benin city and neighbourhood on the map. 

Of course there haa been s great deal of criticism shout the late Mr. Phillips 
and his pacific mission to Benin city. 1 feel sure that if that officer were alive, 
be would answer any quostion that might be put to him satisfactorily; and it 
ix eatisfactory to koow that, although when we came to the city the king cleared 
out, we have now got the chiefs and the fotieh priests, aud it only remains for the 
king to come in. It is also satisfactory to know that an end has been put to what 
was probably the cruelest rule in existence. I am sorry F am unexpectedly called 
upon to speak, but I can add my word of thanks to Mr. Vandeleur for the interesting 
paper he haa read this evening, 


eee, on & second cecasion in a very abort time, our colleague, Sir George Goldie, 
returned from the Niger region. it ia, I think, quite fhecinating to think of the 
aimirable way in which his expedition was conducted, of the foresight of its 
organization, and of the military skill with which success was secured, and Sir George 
Goldie has just explained to ua the value of the expedition from a geogr™ 
point of view. It must be a great pleasure to all tho officers, and especially 
our friend here, the lecturer this evening, to have served under such # chief 
as Sir George Goldie. Mr, Vandeleur has shown himself to be a most zealous 
geographer, for it is no easy work to carry on, during arduous military service, 
complete series of astronomical observations, requiring much watching at night, 
much forethought, besides the skill which be bas acquired in the use of instru~ 
menta and jn the computation of his observations, and I am sure we must all 
congratulate Mr, Coles on the great «ncoes which has been achieved by one of 


E 
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sketches an the ecreen which lie hes chown to ua I may add that we have to 
thank some other gentlemen as well as Lieut, Vandeleur for the splendid exhibition 
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you will be able to inspect after the meeting, in the next room. Iam sure I 
may convey to Lieut. Vandelear the thanks of the mestiug. 


Nore.—The accompanying map and plans have been reduced from Lieut, 
Vandeleur’s original drawing, with some additions from documenta of the Royal 
Niger Company. 
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Avvasrade waa taken by the Council of the Society of the presence in 
London of the premiers of the Australian colonies in connection with the 
Queen's Diamond Jubilee, to arrange for a conference on the subject of 
the renewal of antarctic exploration. All the premiers and agents- 
general, including those of Cape Colony, were invited to a conference 
on Monday, July 5, in the Council-room of the Society. ‘The inv:tation 
was accepted by the Right Hon. G. H. Reid, Premior of New South 
Wales; the Right Hon. Sir Hugh Nelson, Premier of Queensland; the 
Right Hon. Sir Edward Braddon, Premier of Tasmania; Sir Andrew 
Clarke, Agent-General for Victoria ; Sir Saul Samuel, Agent-Goneral for 
Now South Wales; the Hon W. T. Reoves, Agent-General for New Zoaland. 
Unfortunately, at tho last moment the premiers found it impossible to 
be present, and the colonies were represented by Sir Saul Samuel, Sir 
Andrew Clarke, and the Hon. Charles Bowen (New Zealand), The 
President, Sir Clements I, Markham, eceupied the chair, and among 
those present were the Duke of Argyll, the Marquis of Lothian 
(President of the Royal Soottiah Geographical Society), Sir Joseph 
Hooker, Admiral Sir Georgo Nares, Adtiral Sir Erasmus Ommanney, 
Prof. Ricker, y.ns., Mr. Yardley, besides the following Members of 
Council: General Sir Richard Strachey, Admiral Sir W. J. L. Wharton, 
Sir John Kirk, Sir Charlee W, Wilson, Sir George Taubman Goldie, 
Admiral the Hon. W, J. Ward, Admiral A. H, Markham, Sir 
Thuillier, Sir George S. Robertson, Colonel Farquharson, Hon, 6. (. 
Irodrick, Colonel G, E Church, Major L, Darwin, Mr. J. F. Hughes, 
Mr, A. P. Mandslay, Mr. W. M. Beaufort, Mr. FE. L. S. Cocks, anit 
Mr, Cathbert E. Peek. 

The Parstnerr opened the proceedings with the following address 
on the Importance of Promoting Antarctic Exploration :— 

We, the President and Council of the Royal Geographical Society, 
have invited to confer with us on the subject of Antarctic Exploration, 
the premiers of Australasia, who are now in England, and the premiers 
of New South Wales, Tasmania, Queensland, and the ugenta-general 
of New South Wales, Victoria, and New Zealand have accepted our 
invitation. 1 am glad also to say that the Hon, Charles Bowen, ember 
of the Legislative Conncil of New Zealand, is also present, I would 
mention to our Australian guests who are present, that they meet here 
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the Vice-Presidents and Council of the Royal Geographical Society ; 
His Grace the Duke of Argyll; the Marquis of Lothian, represen- 
tative of the Council of the Royal Scottish Geographical Society ; 
Sir Joseph Hooker, the greatest living antarctic authority ; Prof 
Riicker, our greatest suthority on torrestrial magnetism ; Sir George 
Nares, one of the two admirals living who have crossed the antarctic 
circle (Admiral Maclear is the other); and Sir Erasmus Ommanney, 
who took so strong a part ten years ago in bringing forward this question. 
The urgency and importance of renowing antarctic exploration is, how- 
ever, strongly felt throughout the civilized world, and scientific societies 
in this country are mnanimous on the subject. For several years its 
importance hus also cecupied the attention of scientific men in the 
Anstralasian colonies; the subject has been brought to the notice of the 
Colonial governments, I believe, on several occasions since 1888, and 
in that year the Government of Viotoria certainly expreseed its willing- 
ness to take action, if the expedition received similar support from the 
mother country, and in that year there was a correspondence with the 
Treasury on the subject. 

The time has now come for making # sustained effort to obtain funds 
for the despatch of an antarotio expedition under the joint aaspices of 
the mother country and the colonies. But before entering upon the 
main question, I cannot refrain from referring to the geographical record 
of the colonies, and the part taken in that record by this Society. There 
is no finer passage in the history of disoovery than that embodying the 
achievements of Australasian explorers. By indomitable pluck and 
perseverance, by the exercise of all the high qualities which combine to 
form the most perfect type of a geographical explorer, the vast deserts 
were traversed from end to end and the discovery of Australia was com- 
pleted. This Society had some share in promoting the great work of 
Australian discovery by grants of money—especially on the occasion 
of the Leichhardt search expedition, and by the bestowal of the Koyal 
gold medal on Australian explorers, and fourteen minor awards on eleven 
different occasions. Altogether we have conferred awards on twenty- 
five Australian explorers. In fact, the Royal Geographical Society has 
for sixty-seven years worked hand-in-hand with the colonies in further- 
ing explorations. It has done so by effectual representations to the 
home Government in the early days of the colonies, by giving ita cordial 
and active sympathy, by material help, and by conferring its honorary 
awards. These are our title-deods for the right of appealing to the 
colonies now, 

The first duty of the colonies was to explore their own territorios, 
and have their coasts surveyed—very arduous and difficult surveys, 
extending necessarily over many years; but when that work is at 
length achieved, their clear duty is to take their share in the dis- 
covery and exploration of the unknown regions near to but beyond 
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their own limits, first and principally for their own benefit—which is a 
very great one—but also as taking a place among the civilized nations 
of the earth in a way worthy of their traditions and their parentage. 
In this country we feel that a great duty is neglected while the 
antarctic regions are unknown. This is the piece of work which faces 
us, which has got to be done, and which cannot be turned away from 
without discredit and shame. We feel that antarctic exploration is 
equally incumbent on our colonies in the southern hemisphere. It is at 
their doors, at the doors of those groat communities which inherit the 
traditions of Britons. 

For the first time, there is now work to be done in which the mother 
country and the colonies can and ought to co-operate and labour actively 
together. It is hardly necessary to point out how much good so much 
co-operation and community of interest in a great and heroic expedition 
is calculated to do; how the tendency will be to knit more closely the 
ties which conneot us, to strengthen our sympathies, and to make us 
realize more forcibly perhaps, than in any other way, that we are one 
people with the same interests and aspirations. 

I will now lay before our guests the present aspecta and conditions 
of the antarctic question. Both the Royal Society and the Council of 
this Society have appointed committees to consider the results to be 
obtained by an antarctic expedition, and its requirements. The com- 
mittees have made their reports, that of the Royal Socisty dwelling 
mainly on the urgency of s magnetic survey, and that of this Society 
enumerating the other yaluable results of such an expedition, dis- 
cussing the character of the difficulties to be encountered and the equip- 
ment required. 

The subject was then brought to the notice of the Admiralty, and 
the reply of their lordships is dated April | of this year. While. their 
Lordships regret that they are unable to take any direct part in organ- 
ising an expedition, at the same time they regard the onterprise as one 
of importance in the interests of science, and one the results of which 
they will watch with great interest. The Londe of the Admiralty are 
further prepared to aid in the outfit of the expedition to an exceedingly 
moderate extent. But we fool confident that this letter is not the last 
word, and that material assistance will eventually be given, both aa 
regards the loan of officers and the grant of supplies, especially, and 
almost, I think, certainly, if the colonies resolve to co-operate with ua. 
I may mention that when the resolution was brought forward at the 
British Association in favour of an antarctic expedition, the present 
Primo Minister, the Marquis of Salisbury, waa on that occasion in the 
chair, anil he put that resolution, which was carried unanimously, I 
consider that point gives ua considerable hope if we should resolve to 
bring the matter before the Government, and we certainly shall do so 
if we are encouraged by the oo-operation of the colonies. 
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The reply of the Admiralty made it incumbent on thia Society to 
endeavour to see how they could raise funds for the equipment of the 
expedition, and the Council took this question into serious considera- 
tion. We believe £50,000 will provide for the purchase of a ship, for 
stores and provisions, and the pay of men for one year; but « proper 
expedition should have two ships, and its work is well out out for 
three years. We are confident that half the sum I have mentioned 
can be found in this commtry; and we believe that, if this is the case, 
the other half will be provided by grants voted by the Colonial 
legislatures. We are aware that there must be numerous demands on 
the Colonial revenues, and that they are limited. But, on the other 
hand, the advantages far outweigh all such considerations, whether the 
material advantages of an antarctic expedition are passed in review, 
or fall weight is given to the credit of snch an undertaking, or the wis- 
dom of cementing the friendly relations between the mother country 
and the colonies by common action in a great and good cause, has its 
influence in the decision. It is well understood now that all scientific 
knowledge leads directly or indirectly to practical and useful resulte, 
and its acquisition ia therefore the legitimate work of every govern- 
ment. We earnestly hope that these reasons will guide thy deliberations 
of our fellow-conntrymen in the colonies, and, in conclusion, I would 
ask that this message may be conveyed to them. 

Our Society has shown in many ways in times past deop sympathy 
with the noblest aspirations of our fellow-countrymen in Australasia. 
This Society is insignificant. as compared with any one of the colonies, 
and we only compare very small things with great in speaking of 
ourselves, but we are in earnest in this matter. We have numerous 
calls on our revenues, and they are very limited, yet so convinced 
are we of the direction in which duty points, that we are prepared 
to make great sacrifices. [am authorized by the Council to say that 
up to £5000 we will vote any sum any of the colonies may vote. I 
can sy no more than this to convince our guests we are in earnest, 
and that, after carefal, thoughtful, and mature consideration, we are 
impressed with the necessity of the renewal of antarctic exploration. 
Those better able to state the case briefly and clearly are in this room, 
and will put before you the results of an expedition, Wo shall then 
have stated our casé, which is a strong one—utility, policy, patriotiam, 
all plead for it—and I leave it with some confidence in the hands of the 
premiers of the colonies in the southern hemisphere, I will now ask 
His Grace the Duke of Argyll to state to you his opinion on the value 
of some of the results to be derived from antarotie exploration. 

The Duxe or Ancyit: I hope it will be understood by this meeting 
that I do not appear here as representing any particular branch of 
scionce. My life has been largely passed in pursuits mmch less agree- 
able. At the same time, for more than half a century I have had o 
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deep interest in many branches of the physical sciences, and especially 
in geology, and I have been President of the Scottish Geographical 
Society; in one respect, too, I can feel that I am a fit member of 
this meeting, because for several years it baa been to me more and 
more an earnest desire that the antarctic regions should be thoroughly 
explored, because of the important questions upon which light must 
be thrown by that exploration. In the first place, there ia one 
yeneral consideration which hus long struck ms. It seems to me 
almost a reproach to civilization and to scientific men that we have 
arrived at tho close of the nineteenth century of the Christian era with- 
out knowing the whole superficial appearance of this little planet on 
which we live. We have come to an age when, by the advancement of 
the physical sciences, and by the most wonderful disoovery that bas 
«vor been made—I mean the analysis of light—we are actually able to 
analyze the substance and distinguish the chemical composition of the 
most distant objects in space. We can do it almost as correctly as 
chomist will analyze a meteorite or an aerolite in his laboratory, This 
is on astounding result of science, and it does seem « strange contrust, 
compared with the analysis of the most distant regions in space, that 
we should not know the whole of this earthly home on which we live. 
It ix only tho other day, in the lifetime of most of the gentlemen I see 
here present, the great majority of whose hair, like mino, is tinged with 
grey, that we have come t. know anything of the interior of one of the 
great quarters of our globe, viz, the great continent of Africa. Passing 
from that general consideration, I would like to indicate one or two 
points connected with geology upon which light might be thrown, I 
think, by a thorough exploration of the antarctic continent, It was only 
the other day that, in conversation with my noble friend, Lord Kelvin 
—who stands facile princepa ut the head of men of science in all those 
dopartments of physics in which mathematics are brought to bear—he 
said to me that he thought the most interesting question now to be 
solved was the antiquity of the oceans, of course including in that 
the antiquity of its continents, i,<. the great land-masses which have 
been separated on the oceanic surface by some geological operation. 
Our continents are nothing bat large islands surronnded by the sea. 
Then, of course, the depths and characters of the oceanic spaces are one 
of the great questions, not only of geography, but of geology. I should 
like immensely to know—and it would throw a great light on these 
questions—whother there are any fossiliferous rocks in the antarctio, 
We have learned, I think, with astonishment, in a way completely 
puzzling to onr theories as to the decreasing heat of the globe, and ite 
capability of supporting animal and vegetable life, that there are rocks 
towards the north pole, with fossiliferons beds showing a rich and 
varied vegetation, thus proving that it was possible to sustain life in 
these latitudes ut some period of the world’s history, Thia is rather 
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a puzzle to geologists and physicists, and it seems to me that the rocks 
diseovered in Greenland, fall of rich fossil vegetation, indicate a close 
connection between that country and the land we ourselves dwell upon. 
It is only about thirty-five years ago that, rather by aocident than 
good guiding, I was fortunate enough to discover a amall piece of 
fossiliferous rock in the island of Mull, that contained the most 
beautifully preserved fossil leaves, which can now be seen in the 
British Museum. The discovery of that small piece of fossiliferous 
rock gave the key to the gvological age of all the trap rocks of the 
Hebrides, the Shetland islands, and Greenland. Now, it would be of 
immense interest if we could discover also in the antarctic continent 
any fossiliferous beds showing the nature of the vegetation that may 
ouce have existed there. It is most probable that when the north pole 
was of so temperate a character as to bear vegetation of a kind ocom- 
parable to that now flourishing in Japan, the antarctic lands too 
were capable of sustaining such life, That wonld be a very valuable 
indication as to the conditions under which that vast hollow has been 
formed in which the almost limitless pacific ocean lies. 

There is another point I should like to see more or less decided by 
the exploration of the antarctio continent, and that is the question 
which is just now exercising geologists almost more than any other, 
viz. the effects of what we know as the glacial age. You know, no 
doubt, that since “41, since the arrival of the great Agassiz in this 
country, who introduced to the cognizance of British geologista the 
action of ice in the form of glaciers, the glacial theory has been grow- 
ing, growing, growing, becoming more fixed in the imagination of the 
geologists, and giving rise to the theory that all our existing surfaces 
north of the Intitude in which wo are now standing, were mainly 
moulded by a great ice-sheet—not icebergs, not even glaciers in the 
ordinary sense of the word, but an enormous mass of ioe 2000 or 
3000 feet thick, which may, though no one knows huw, account for 
the deposit of the superficial gravels and bonlders, For myself, I 
never belicved in that theory. I don’t believe that an ice-sheet of 
that kind existed, but if there is any part of the globe where existing 
facts will throw light on the subject, it is the antarctic continent. I 
_ Temember I was much struck many years ago, in reading the account of 
Sir Joseph Hooker's voyage, in the Erebus and Terror, in the antarctic, 
to find that, whereas the icebergs in the north are almost invariably 
Jagged and peaked in their forms, and excessively irregular, almost all 
the icebergs in the antarctic ocean were porfeotly horizontal, vast table- 
lands of ice flouting in the ocean, We all know how it is that the 
icebergs in the north assume that form; they are born, or “ calved,” by 
falling masses from ice-sheets—glaciers, in short—which flow into the 
sea from the vast continent of Greenland. It appears to me that the flat 
tops of the antarctic icebergs indicate conditions under which no such 


380 AN ANGLO-AUSTRALASIAN ANTARCTIC CONFERENCE, 


disruptive movements take place as account for the form of the northern 
bergs. Wo may probably have there very considerable continent covered 
with a true ice-sheet, and the question is, What is the canse of motion? 
Does it move horizontally without any thrust from high mountains; or 
ia it formed gradually by the excess of falling snow over the powers of 
melting, until at last the power of flotation lifts it up, and carries it 
along the ocean? All these are questions on which the exploration 
would throw the greatest light. It would reflect also on many problems 
at our own doors, and I cannot adequately express the interest I feel 
in this matter. With regard to the appeal made to our fellow-citizens 
and follow-subjects and countrymen in another part of the globe, I have 
no doubt of its success, We need not appeal to the colonists on merely 
utilitarian grounds. It is acknowledged that the very soul of science 
lies in tho divine curiosity which makes us seek the explanation of all 
the phenomena of the globe. I have no doubt whatever that when they 
see exertion made in this country, they will think it duc to their own 
reputation and credit to give us their hearty co-operation and help. 

The Paesimsr: After what His Grace has said, 1 think no one in 
thie room has any further doubt as to the interest which attaches to the 
exploration of the antarctic region, but I am sure this meeting will like 
to hear « fow words from our old Vice-President, Sir Joseph Hooker, 
who accompanied that famous expedition under Sir James Rom, I 
beliove he is now the sole survivor. 

Sir Joseru Hooxen: I feel it to be a great privilege to be allowed to 
address this meeting, both because I have myself visited three of the 
colonies of which there are hore present the representatives, and because 
of my having, in my connection with Kew, so long co-operated with the 
Australian colonies in their endeavour to add to their vegetable resources: 

Interested as I naturally am in antarctic exploration, it has always 
appeared tome remarkable that never since Moss's great discoveries, now 
sixty years ago, have the scientific societies of Australia, of most of 
which I have the honour of being a Fellow, made a serious joint «ffort 
to send a vessel, on however limited « scale, to explore that vast region 
extending all round the globe for nearly 1500 miles from the sonth pole, 
whioh lies as it were at their fect, and which has hitherto been pene- 
trated to any distance beyond the antarctic circle on two meridians only. 

To the cloquent tribute paid to scienoe by the Duke of Argyll, and 
his lucid statoment of the results to be obtained by an expedition to 
what he has rightly indicated as by far the largest hitherto unex- 
plored area on the surface of the Earth, I have nothing to add. If, how- 
ever, I were asked what I think would prove to be the most prolific 
subject, in a scientific point of view, to be investigated by such an expedi- 
tion, T would instance hydrography, including the natural history of the 
sea-bottom, geology, meteorology, and, above all, magnotiam; but there 
i#, further, » vast field for discovery in all departments of zoology and 
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botany, and I would conclude by expressing my passionste interest in 
the objects that have called us here together, and my ardent hope that 
antarctic exploration will be pursned by the Australian colonies with 
zeal anil efficiency. 

The Presmesr: I would now ask Prof. Ricker, a prominent 
member of the Royal Society, to address to the meeting a few remarks 
op the subject of the results from an antarctic expedition with regard 
to terrestrial magnetism. 

Prof. Ricken : I don’t think it will take more than a few minutes to 
place you in possession of the main facts which lead magneticians to 
desire that this expedition should be despatched, as at present we are in 
« very early stage of knowledge with regard to terrestrial magnetism— 
in the same state in which astronomy was before Kepler and Newton. 
We are getting together a number of facts, but have not yet found the 
thread which binds them together. It is necessary that observations 
should be taken in every part of the globe, and especially around two 
or three points of interest in the far north and south respectively. 
Such observations are of importance, as it is just possible that by means 
of them we may arrive, in respect of terrestrial magnetism, at the atage 
which astronomy has now reached, and be able to predict, for many 
years to come, in what direction the magnet will be pointing at any 
given time and place. At present, in the more civilized portian of 
the world, we can do this for a few years, I have drawn out a table 
of the change of declinations for the English channel, which has proved 
very accurate for a range of ten years; buat in the southern regions 
such calenlations may be many degrees out, as we have very little know- 
ledge of the direction in which the magnet points. The map serves to 
illustrate this, ‘There are three points of land which enter the southern 
region—Amorica, the Cape, and Australia; two of these belong to the 
British Empire. At all these three points the direction of the magnet 
is changing very slightly indeed; during the Inst thirty years it has 
changed but half a degree at the Cape, and at Melbourn, and also to a 
very small amount in South America. Bat, curiously enough, in the 
intervening seas, we have every reason tu believe that a change is going 
on rapidly, though we have little knowledge as to what it ia, It is, 
therefore, important that theeo spaces should bo mapped, and though 
no great number of steamers pass from the Cape to Australia in the far 
south, those that do se may occasionally go a good many miles out of 
their course because they do not know the magnetic variation. 

The position of the couth magnetic pole has never yet been accurately 
determined. Sir James Ross got to about 150 miles from it. Bat thers 
are other points of considerable magnetic importance, namely, those wt 
which the magnetic force attains » maximum value. There are two 
such in the northern hemisphore—one in Canada, one in Siberia; but 
there is some question as to whether there are one or two in the southorn 
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hemisphere. If there are two, they are near together, and probably not 
far from the magnetic pole. It is important we should know where 
they are and whether thoy are moving. Probably, to make sure whether 
thore is any movement going on, we shonld have to wait for another 
fifty years, afior 4 new series of observations was made, and that is 
certainly a good reason for not delaying the beginning of so lengthy 
an inguiry, It is not a matter of the Jast importance to get to the 
magnetic pole, but it is to survey the land round it, both from the 
practical and the scientific standpoint. Every magneticiun in the world 
hopes that this most interesting magnetic problem will be solved, and 
I sincerely trost that the Australian colonies will jcin with England in 
sending this expedition. 

The Preapest: I regret that Dr. John Murray is unable to be here, 
He has written the following letter :— 


“ Challenger Office, Edinturgh, daly 3, 1897, 

“ Dear Sir CLewents Mannitaat, 

“I very much regret that engagements in Scotland will 
Prevent me fiom taking part in the Conference on Monday, 

“Conld Ihave been present, | should haye been able to add little 
to what I have already said with reference to the advantages, from a 
acientific point of view, to be dorivod from a complete exploration of 
the south polar regions, 

“It ie much to be regretted that the Government cannot see its way 
to fit ont an antarotio expedition at the present tine. Ever since 
Britain became a great sea power, learned men have been able to induce 
governments to dispatch a naval exploring expedition about every 
quarter of a century. That interval has more than elapsed since the 
Challenger expedition, and, for the sake of the navy and our intellectual 
progress, it way be hoped that the Challenger expedition will not be 
the last of the series, 

* It would be a magnificent thing ahould the Home Government be 
Jed to reconsider this matter throngh sume joiut action on the part of 
the colonies; it would Le an evidence of high intelligence as well os 
marked advance in political development. 

«This is a snbject which should concern, not only the Australasian 
colonies, but all the colonies of the Empire, I am colonial—a Canadain 
—anil I would be much disappointed should Canada not take a part in 
any colonial movement in the direction here indicated. The main object 
of sach an expedition would be to obtain a fuller knowledge of the globe 
on which we live, and the acquisition of now knowledge is of great 
interest to all progressive peoples, whatever may chance to be their 
geographical position on our planet. 

* Yours sincerely, 
» Joux Munxnay.” 
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You have now heard the eloquent address of His Grace the Dake of 
Argyll; you have heard what Sir Joseph Hooker has euid, and you 
have heard of the importance of the magnetic survey from the lips of 
Prof. Racker. I would say to our guests connected with Australasia— 
and I regret that most of them are only present here in spirit—that 
this is our case. IT now ask those present to address us a few words ou 
their side of the question. Perhaps Sir Saul Samuel will speak. 

Sir Saut Sanves (Now South Wales): I had no idea when I entered 
this room, or up to the present moment, that I should be called upon to 
address any observations to you, as I had fully believed that my own 
premier, Mr, Reid, would be present; but he doubtless, like most of 
the colonial premiers now in Englanil, is detained by other pressing 
engagements, I have taken some interest in this question, but will 
not pretend to address you from a scientific point of view in any 
way, a8 I possess no scientific attainments. We know, as we have 
heard most learnedly to-day, of the value to science which would 
attach to an exploration of the antarctio ocean, but there is some 
thing more than that to interest the Australian colonies—it abounds 
in whales, and whaling is a commercial undertaking which can be 
carried out with great advantage. Many years since it was u great 
industry, particularly in New South Wales, and we had a large number 
of ships trading to the antarctic ocean whaling, and bringing back 
large cargoes of vil. This led to great wealth at the time, but the 
discovery of mineral oll ultimately destroyed or helped to destroy the 
industry, and now there is very little whaling, though there is still 
something going on. Ships are being fitted ont in Tasmanis and New 
South Wales with » view to reviving that industry. Seals also abound 
in these seas, and wonld form another branch of industry. 1 cannot 
say what my Government may be prepared to do in the matter, but I 
have before urged on them to endeavour to contribute in aid of the move- 
ment by this Society, and I don't altogether despair that that will yet 
be done, I will take an early opportunity of seeing my Premier, Mr. 
Reid, and talking to him about it, Lam sure ho is well disposed. I 
think that if the President and His Grace the Duke of Angyll had « 
personal interview with him it might have someeffect. I thank you for 
listening to these few remarks. 

Sir Anonew Cvanxe (Victoria): T moat limit my remarks to calling 
your attention to the fact that the Government I represent felt great 
sympathy for this movement some years ago, and mule « spocific offer 
of support. I believe that spirit still exists, althongh perhaps the 
ability of the Government to assist is not so great now as it was then. 
Still L think that it would have assistance both from the Government 
and the community. The sentiment is still alive, and some assistance, 
scoording to their means, will be accorded. For mywelf, I think I can 
best Limit myself to saying that I will take care that this matter is 
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placed before my Government, and attention called to the various points 
raised by the speakers to-day. Considering the interest taken in this 
matter nearly fifty years ago, with reference to magnetic observations, 
I think you can reckon that a fair amount of sympathy and support 
will be given by the colony I represent. 

The Preacest: We have hero a member of the Legislative Council 
of New Zealand, who, although he cannot speak in an official position, 
can apeak with a large knowledge of the feeling which exists in the 
Legislature of New Zealand. I will therefore ask the Hon. Charles 
Bowen to address us, 

The Hon. Cuartes Bowen (New Zealand): Il am very sorry that 
there is not an official representative of New Zealand here to-ulay. 1 
ean only attribute this misfortune to the many engagements of which 
Sir San! Samuel has spoken, and I hope that, notwithstanding the 
absence of the chief official representatives of the colonies, they will go. 
back. to the Antipodes with the determination to sid in the enterprise 
which is proposed by this Society. I have no hesitation in speaking of 
what I believe to be the interest taken in this subject by the Legislature 
of New Zealand. I have been fora long time s member of the Legislature 
of that Colony, and know something of its feeling on this matter, becanse 
I tested it not long ago, a8 an old member of this Society. I believe, if 
w yote of money for an antarctic expedition was proposed by the Govorn- 
mont of New Zealand, it would be carried with acclamation. I must 
say this too in regard to the Government: the present Premier is 
unable, owing to previous engagements, to be here to-day; but when a 
deputation went to the Government only a year ago on this subject, 
the present Promier expressei his great interest in the matter, and said 
that he would correspond with the other governments of Australasia, 
and if they were willing to come forward, he would be very glad to 
muke & proposal to the Legislature to oo-oporate with them. But bo 
seemed to think it was rather useless for ony colony to act alone, 
Since then, I have not heard that anything particular has been done, 
but I feel quite confident if, in thie Jubilee time, the Promiers of the 
different colonies could be got together, sume step might be agreed 
to by them to bring the question before their respective legislatures. If 
® vote were proposed in New Zealand, I am confident it would be carried, 
from what I have seon of the feeling of the Legislature. Iquite concur 
with all that has been said by His Grace the Duke of Argyll as to the 
discredit that attaches to all Englishmen, more especially to those who 
live nearest to the south pole, from the fact that no effort has been 
made to discover the secrets of that great unknown ares. I still hope, 
and indeed feel «uro, that the colonies will be willing to take their 
fair share in the cost of exploration, if the matter is brought before 
them. I regret to find that, instead of the Jubilee being » good time 
to bring premiere together, political and other interests have made it 


AN ANGLO-AUSTRALASIAN ANTARCTIC CONFERENVE, 385 


difficult for them to assemble; but I hope something will come of this 
meeting. 

The Prespxsr: I think we may feel satisfied as to the interest 
taken in the antarctic question throughout the Australasian colonies. 
I think we have heard from the Agents-General of New South Wales 
and Victoria such words of hope and encouragement as will make us 
feel that this conference has not been called together in vain, and, atill 
more, we are glad to hear from Mr. Bowen of the feeling that he knows 
to exist in the Legislature of New Zealand. 1 therefore feel some 
confidence that, after the proceedings of this conference have been laid 
before the Premiers of Australasia, as they will be by the agents- 
general, a movement will arise among the governments of these 
colonies which will enable us next year to push the matter to com- 
pletion, I am not aware of anything more we can say on this occasion. 
We have had atated to us in the ablest way the results to be derived 
from an expedition, and we have had stated to us, by our guests from 
Australasia, the feeling which they have on the subject, 

The Manquis oy Loviax: Before separating, I should like to ask 
for a vote of thanks to our President to-day, for if any of us take 
interest in this matter, it will be largely due to the efforts of Sir 
Clements Markham. 1 should, too, like to say one word, which | 
think wonld appeal to many people, and that is, that the work of 
antarctic research should be done by Englishmen. Looking at the 
may which hangs before me, it strikes me that almost every nanie 
in the south has been given by thie country. I know that foreign 
countries are at thie moment striving to inangurate expeditions in 
order to discover what we ought to try and do onrselves, I should 
not like to sec foreign names upon that hemisphere where all the 
civilized points are inhabited by our countrymen and belong to this 
country. Therefore, though I am not urging the work upon you from 
so high w level a» that of scienco, still 1 think that our historical 
record in all parts of the world, which has been begun by Great 
Britain, should not allow that to fall into the handle of others. We 
cannot expect to do all, but should be first in the field, and I think 
I might appeal to some who would not be moved by scientifie con- 
siderations, to help to keep up the reputation in which we have so lange 
a share. I must ask you again to return a vote of thanks to Sir 
Olements Markham for so kindly presiding and inviting 4 here to-day. 
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AN EXPEDITION TO THE SOURCE OF THE NIGER.* 
By Colonel J, K. TROTTER, R.A. 

Taxixa the interior of Sierra Leous as a whole, and dealing with the 
part we visited lying north of 9" N, Int, there appears to be « strip 
of country bounded on the north by Wellia, Saionia, Lakhata, and 
Buruta, on the west by the Great Skarcies, on the east by Bumban 
and Karena, and extending on the south-west to the coast, which is 
perfectly flat, and not more than from 100 to 300 feet above sea-level. 
The rest of the country is billy or mountainous, and has an elevation 
of from 800 to 3000 feet above the sea, the least accidented part toing 
that between the line Kalieri-Dakolofe and the Tintarba valley. South 
of Yana the Great and Little Skarcies rivers run side by side, at o 
distance from each other of from 15 to 20 miles, through a perfectly flat 
country, with no well-defined watershed to separate them. 

Of the tribes with which we were bronght into contact the principal 
are the Mendi from the Sherbro country, tho Limba from the country 
north and west of Bumban, the Susu from the Groat Skarcies valley 
and the northern boundary, and the Kuranko. I have already spoken 
of the last. Of the Limba we saw little. Apparently they do not take 
service in large numbers at Freetown as the other races do. Traders 
of that race, however, are found in the interior, and they seem to be 
fairly intelligent and pushing. They are more warlike than the other 
tribes. 

The Mendi form the bulk of the carriors obtainable at Freetown. 
They aro very low in the scale of civilization, pagans, and yory supersti- 
tions. They have no morale nor link to bind them together; vanity, 
pride, and self-esteem ars quite strange to them, avid in corporate form 
they are contemptible, Aa labourers and carriers, however, thoy are 
very usefal, and individually show great courage aml endurance, 
will struggle with » heavy load till they drop, and will subsist on a 
handfal of rice a day without complaining. 

The Susu are Mrssulmans. They are generally employed as 
servants and hammock-boys, and in positions » little superior to that 
of labourers. They have plenty of pride and self-esteem. They look 
down poo the other tribes, and regard it as a dreadful insult to be 
called 4 Mendi. They are generally men of good physique, very fond 
of dress, and, whilst working from day to day with no clothes at all on 
worth mentioning, will turn ont, on reaching » town, in the most gaudy 
raiments. 

All the natives of the West Coast, in spite of their dofects, which 
are very apparent, ond which in general are those of a low order of 


* Paper reed at the Boynl Geographical Sorlety, December 7, 1896. Cantinnad 
from p. 259, Map, p, 348. 
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civilization, appear to mo to be tractable and to be very ready to obey 
the direction of the Enropeans. They have their own little quarrels 
and jealousies, but when once communications are opened in the interior, 
I do not believe that the Sierra Leone Government will have any 
serious difficulty with them. Their best point is thoir light hearted- 
ness, which indeed, I think, ia the bright spot of West Africa. Itisa 
country where the worst jokes never fail to be appreciated, anil whore 
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one is certain of bringing down the house without having any claim to 
being a wit. , 
In considering the native question, it is important to bear in mind 
that the natives of Sierra Leone proper, except for those who have 
come there from up country to find work, «re quite distinot and 
separate in race, tradition, and language from the natives of the 
interior. ‘The Sierra Leone people are a people to themselves, and I 
think it is a matter of regret that some name has not been given to the 
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Protectorate recently added to British Colonial Empire, to distinguish 
it from their settlement. 

The country of the interior ix as yet altogether undeveloped anil 
untried. What its producing power is no one knows. All that is 
known is that the natives, with the merest scratching of the soil, grow 
Tice, Cassava, guines-corn, cotton, and native tobacco in such quantity 
as they require, Their mothod of making 4 farm is to cut down the 
bush to o height of about 8 feet, leaving the trunks and roots of the 
trees untouched. After the vegetation which has been cut becomes 
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dry, they set alight to it and let it burn. Cassava plantas aro then put 
into the ground, and the earth is heaped over them. Tice is now sown 
om the top, and the land is left to iteelf. With this amount of cultiva- 
tion two crops are prodnced annually. But the amount of ground 
cultivated by the natives bears a very small proportion to the total 
area of the country; it ix only an acre or two here and there. The 
land, however, possesses undoubtedly great natural advantages; it has 
an unfailing water-supply, a rich soil, and is within easy reach of good 
markets. What it requires is a syatem of communications, and the 
establishment of posts on the highlands of the interior. The winding 
paths and carrier transport are quite unsuited to commercial purposes, 
and the experience of our commission has shown that mules are well 
able to do everything required of them in West Africa. The French 
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officers rode their mules on all occasions; the animals had no difficulty 
in surmounting every obstacle and in climbing the most difficult ground, 
and they finished the commission in better condition than any other 
living thing in the camp. There is no serious difficulty to overcome in 
making the roads fit for wheels. This done, and with the railway 
system in the southern part of the Protectorate, transport would be 
cheap, and it would he possible to establish posts in the highlands 
of the interior, The question at the bottom of overy undertaking in 
West Africa is that of health, and the one serious enemy to health, so 
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far as I know, is malaria. But malaria has been overcome in more 
than one of onr colonies, and in the interior of Sierra Leone, at « height 
of over 2500 feet, with a good water-supply and « hard dry surface, it 
is hard to believe that, when stations have been carefully selected and 
prepared with duo regard to sanitary conditions, malaria will continue 
to be a serious danger. 

The exploration of the interior of Sierra Leone dates from the 
arrival in the country of the present governor. Previous to this, it is 
true, some good work had been done by Mr. Garrett, Major Kenney, 
and others; but Colonel Cardew, who is a man of great energy, 8 good 
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topographer, and is gifted with a wonderful constitution, has taken the 
work in hand systematically, and will, if he remains in the country, 
before long have explored every corner of British territory. Geo- 
graphers owe him a grest deal for having found the solution to many 
problems which have puzzled them for years. In company with 
Major Grant, u.#., he has done this year a very remarkable and valaable 
pieos of exploration. Sending up Major Grant to Kruto by a difforent 
route to that followed by the commission, he thus obtained a second 
traverse by another line to this place. After Major Grant had tixed 
the longitude of Kruto by lunar distances, and had carried the time 
to Tembi Kunda and back, the governor went to Tembi Kunda, and 
from there traced the Anglo-Liberian boundary along the meridian of 
10° 40° W. and down the Mano river, the course of which was quite 
unknown before. In another year or go the interior of Sierra Leone, 
instead of boing an unknown land, will become one of the best-mapped 
paris of unsurveyed Africa. 

I hope others will be able to say something about the wark which 
was done in the way of olitaining longitudes by Captain Hill’s method 
of photography. Mr. Tyler managed the photography alone, and much 
credit is due to him for what he managed to do under circumstances of 
some difficulty. An observer, to do work of this kind, should be 
free from every other duty, at any rate during the days that he is 
engoged on it. In our case this could not be managed, and Mr. Tyler, 
after » hard day’s work, had to ait up all night with his camera, and to 
work as usual the next day, The objection to the system of photo- 
graphy which necessitates a camera remaining in position for many 
hours, that the danger of the instrament shifting muat bo: great, docs 
not appear to be real. Tho solidly built camera stood very firm, and 
the operation of taking the photographs appears to be simple enough. 
Provided that the results are sufficiently accurate, the method appears 
& very practical way of obtaining absolute longitudes, 


Nore ox van Criwate. 


The remarks made bore must be regarded moro as the result of irregular cbserva- 
tions having but « limited value for trustworthiness, and as the experienoe of indi- 
vidual feelings, than as having any positive scientific importance. The observations of 
barometer and thermometer were taken at different hours daily; tle first obeer- 
vation, which was made about the same hour daily, first thing in the morning 
(from 5.30 to 6.20 a.m.), and the second when the loads reached the halting-place 
(in the morning, noon, or evening), The only instruments in our peasession were 
an anerold barometer, and s maximum and minimum thermometer. The minimum 
thermometer got gat of onler from the first, and could not be pat right; the 
maximum was, therefore, read twice daily as an ordinary thermometer, Tha 
inatrumente were carried in a case which was packed inside a tin hex. The case 
was kept covered up ae far as posible, but in spite of protection tha box got very 
hot with exposure to the sun, and the recorded temperatures, after a march, cannot 
be regarded as fair shade temperatures, All the clinical thermometers carried by 
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the commission, which read up ta 110° or 122°, and were enrried in boxes, and 
protected as far as possible, burst between the watershed boundary and the Kaba 
river. In consequence of the heating of the box in which the thermometer waa 
carried, and the absence of a current of air, aft arbitrary reduction has been wade 
from the temperatures actually recorded after # march. 

Between Port Lokko and Bumban (December 16 to 25, 1815), the lowest of the 
early morning readings was 70° (Mapema, 5.15 a.m., December 22), the mean being 
72°. The highest reading was at Rotata (9 .a.m., December 20), 82°, and the 
lowest ot Mapema (12.80 p.m., December 21), 81°. The weather at this stage was 
not excessively hot, but the atmosphere was moist and heavy, and the climate 
resembled that of Freetown. 

Between Bumban and Kruto tho lowest early reading was at Iain (6 om, 
December 31), 58°, the highest 73:5" (Langekoro, 5 a.m,, December 30), and the 
moan 68°. The highest day reading was 84° (Kundembais, Decomber 30, 12.30 p.m), 
and the lowest 65° (Inala, 11.45 a.m,, December 31), Ou this last day the sun was 
obscured by mist, 

The nights on the bigher ground porth of Bumban wore perceptibly cooler than 
in the firat stage, and the air drier and fresher. Between Lengekoro and Krato 
there was a heavy dew every morning, and generally a dense mist till the sun was 
some hours above the horizon. This heavy dew was only experienced at this 
stige of the journey, bat during the months of December and January there was 
everywhore a considerable condensation. 

During the month of January, 1896, from Kruto Borin, the lowest early 
reading was 58° (Kulakoia, 7 #.m., January 27), and the highest 75° (Bali, 6 a.m., 
January 26), the mean being 64°. Tho highest day reading was 86° (Boria, 

2.30 pm., January 31), and the lowest 67° (Samaindo, 12 noon, January 27), 

The weather this month was never oppressively hot; the uights were always 
coo! of cold, and on the top of the mountains the air was fresh and bracing, and a 
strongish breeze was always blowing (generally Aarmatian), which had the offect of 
making the skin feel chilly, doubtless from evaporation, The valleys were hot and 
close, the trees exciuding both sun and air. ‘Their bottoms are not swampy in the 
senme that the expression is understood to bear in the low country, where there is 
frequently » depth of 3 or 4 feet of stagnant, offensive mud; but they are covered 
with decaying vegetation, marshy, and no doubt malurions, The diiference of 
temperature from day to day in December, January, and the early part of February 
is very remarkable. A cold night is succeeded by » close one, and the pleasantest 
doy by a very onervating one, This |s probably due to the wind, aud from the 
vuriation of temperature it I clear that the harmattan, which accompanies the 
coolest weather, does not blow by any means every day. 

In the month of Pebruary, 1896, from Borla to Kaliori, the lowest early reading 
was 58° (camp north of Mount Kame, 6.30a.m., February 14), and the highest 74° 
(Boris, 6 am., February 2; Boala Karafaia, 6 a.m., February 20; and Kambais, 
6.30 um., February 25), and the mean 65°. The highest day reading was 6° 
(Sanaa, 5.30 p.m., February 25), and the lowest 70° (Kiridugu, U1 om., February 7). 

The weather in the early part of the mouth was much the same as in January 
in the latter part it became hotter, and the sun was more powerful, ‘Tho nights 
were generally cool. The harmattan wind, which ia prevalent in January and 
December, disappears this month. 

In March, from Kalieri to Yomaia, the loweat early reading was 63° (Kabuya, 
6.30 acm., March 19) and the highest 76° (Bibia, 6.30 am., March 16), the mean 
being 72°, The highest day reading was 95° (Yomain, 5 p.m., March 28), and the 
lowest 73° (Kalleri, 10 a.m., March 10). The weather this month was seusibly 
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hotter, and the marching and elimbing were found much more exhausting. ‘The 
air alao felt less dry, and for some time, near Kalieri, there waa niuch clond, Rain 
fell on one or two days. 

From April 1 to 24, whilst still in high country, the lowest ently reading wns 
70° (Kaba river, 6,30 a.m., April 4), and the highest 80° (Kaba river, 0.30 am. 
April 5), and the mean 76°. “The highest day reading was 100° (Lakhata, 3 j.m., 
April 15), and the lowest 86° (Kat river, 6 p.m, Aprit 1). The weather 
continued to get hotter, At times it wus cloudy, and » little rain fell at night, 
Descending to the low country, which has an elevation of not more than 400 feet 
above the sea, during the period between April 24 and May 5, from Ballfilli to 
Kambia, the lowest early reading was 70° (near Wellis, 6.00 a.m,, April 28), and 
the highest S4° (near Wellia, Apri] 25, 6.20 am.), the mean teing 70°. The 
highest day temperntury was 89° (Balifijli, 3 p.m., April 24), and the lowest 2° 
(Kukuna, 3 pm, May 3). We were now in the coust region, and the climate 
waa again that of Freetown, the air being heary and vlosé, though the «un was 
not powerful, the sky being overciouded avery day, and heavy rait: being Imminent. 

The rainy season in the interior, as we learned from the French officers who had 
been stationed In the Western Sudan, begins earlier than on tho const, and the 
rainfall is less, In March, when in the neighbourhood of Kalieri, the rains 
Gppeared to be near, but a8 we travelled west the sky became clearer. 

Rain fell on the following days, mostly in the form of thunderstorms and 
tornadoes, and generally after sunset. 

January 22 and 23, 1895.—Camop, north of Tembi Kunda, Heavy rain at 
night, abort duration, 

February 10.—Boala Karafaja. Heavy rain at night. 

February 22—Salamais. Heavy rain at night. 

February 23—Salamala, Rain in morning, quantity «mall. 

February 25.—Savaia. Heary rain at night. 

March 4 and 7.—Oamp, north of Kalieri. Hoary rain at night. 

March 2t—Camp on 10th parallel. Heavy rain at night. 

March 27,—Oamyp ou 10th parallel. Little rain during day ; day cloudy, 

Aprit 6 aud 10.—Camp on Kaba river, Rain at night, 

Aprd 16,—Camp, north of Lakhata, Rain in afternoon, 

April 17.—Camp, notth of Lakhata. Heavy rain at night. 

Apri? 23.—Kankuia, Little rain at night. 

April 24.—Helifill, Little rain during day, 

Aprdl 27.—Camp on Great Skarcies. Heavy rain at night. 

April 28.—Camp on Great Skarcies, Very heavy rain in evening and all 

It appears from the recorded temperatures that the high ground of the 
from 1500 to 2800 feet above the ana is much cooler, at any rate at night, than the 
const region. The coolest monthe of the dry season are December and January 
The day temperatnre in Vebruary is higher than in January, and it increases to 
about the middle of April, when the sun's declination la the same as the Jatitude. 


2 


According to the experience of the French, the pests of the Western Sudan, when 
first occupied, were found to be unhealthy, but after the stations have been put 
into order and sanitary measures have been adopted, they become healthy. 

‘The natives of the Interior are strong and healthy, and of better physique than 
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those of the coast, hoy do not suffer from fever, according to their own account, 
except during the rains, and then in a mild form. The diseasn which we found 
to bo prevalent everywhere, in some places so much ¢o that it might be fairly 
described av epidemic, was bronohitis. 
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paper, the Paorsipesr aaid: 1 think 1 
Society on the extraordinary enterprise of the members’ 
tl, It was only two years ago that ove of our Vice-Presidents discovered the 
true sources of the Oxts This your actually three members of the Council were 


visiting Spitzbergen, one has just sailed for the mouth of the Niger, and we have 





Before the reading of the 
congratulate tho 


Coane 
the pileasare of welcoming back another member of the Council, who has just 
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returned from exploring the sources of the Niger. I am sure we shall all fisten 
with great interest to the paper Colonol Trotter is about to read to ns. 

After the reading of the paper, the following discussion took place -— 

Captain Hinze: The experiments made by Colonel Trotter on the method 
of finding the longitude by photography wore extremely luteresting, for the 
reason that it is the firat time this has been practically tried in the field. Per- 
sonally, I have tried a number of experiments at home, aud convinced myself 
that s considerable amount of accuracy can be obtained ; but, of course, it is different 
wetting results when working leisurely at home, from getting them by actual 
practical work in the field, The advantages of the method for field work are, that 
the actual man who does the work noed not know very mach about it, and work 
in the field ty comparatively easy, except, of course, as Colonel Trotter says, that 
it often necessitates staying up all night. In this case, Lieut. Tyler had no actual 
experience of the work before going out. His sole instruction was obtained is 
about one hour, and consequently the results are very interesting, a» showing 
what can be dote under these circumstances, As regatda the accuracy, it seema 
te be about equal to, or perhaps mther auperior to, whatcan be got from an occulta~ 
tion, with this difference—that you can take these photos any night, whereas the 
occultation would be limited to a certain number of nights in @ year. Even at 
Greenwich thoy can only be taken on about twenty nights in the year; 20 that, 
for determining long|tude, the method of obwerring the occultation of stars by the 
moon is not as good a method as the photographic, which depends on photograph- 
ing the moon and stara nest It, and measuring the position on the 
plate. ‘Thia is practicable on any night the moon is visible, and has the advantage 
that you can theasure the plates afterwards at Inisaro with a considerable amount 
of accuracy. At the mame time, it has the disadvantage that the resnlts are not 
available at the time in the fleld, I think, perbaps, a method could be devised 
by which they could be measured approximately in the field, bat that is a question 
to be gunw into, Practically, we have confined ourselves to trying whnt are the 
best results to be got from Colonel Trotter's plates, so far as they have been messured, 
and, though they are certainly not to» good ax the ones taken at home, they seem 
to show that you can determine the longitude within an errr of a milo, or eome- 
thing under a minute of arc, by onw single plate, which is, | think, a very satie- 
factory result, Is is better than any other tethod that could be ased, unig, of 
cotitee, you could carry an accurate triangulation; but, next to that, it seems the 
bestnethod, [t i+ somewhat unfortunate that no attempt waa runde to take more 
than one photograph at each station. Of course, what ono really wants ix a good 
number taken at one partloular spot, but still there is sufficient comparison to get 
accuracy. It seems to be a good practical method of getting absolute longitudes. 

The Pussinewr: Colonel Trotter bas certainly given us a very interesting 
account of the country he has surveyed, forming a water-parting between the 
tivore of the coast and the Niger. He has, as it wore, completed the story of 
that great river, which bas occupied and pussled geographers for saveral thousand 
years, since the days when the Nasamones, mentioned by Herodotus, male that 
retnarkable journey over the deserts of Africa, and correctly ascertalned the direction 
in which the Niger flowed. If they had lived a» little Inter, they would have 
won the Gold Medal of the Royal Geographical Society, but, having lived three 
thoussml years ago, they could not be rewarded in that way. They gave a 
perfectly correct idea, which was accepted down to the time of Ptolemy; but, as 
far ae T can make out, the Arab geographers pat us wrong, turning the Niger into 
the Atlantic, where {t remained on the maps till the time of Queen Anne | 
think Delisle, the predecessor of D’Anville, waa the first man who cessed to make 
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the great river flow diroctly into the Atlantic. D*Anviile and Rennell got the 
direction of the river right, and in 1830, Lander, our first Gold diseoverai| 
Ite mouth, We have now listened to o very charming and interesting account of 
the country whore its sources are met with. Tam «ure you will all wish me to 
return Colonel Trotter our hearty thanks for his excellent paper, anil for the interest- 
ing photographs, which we regret ate so few, he has shown nw this evening. 
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The position of Bumban, where a route traverse eas commenced on the journey 
to Tembi Kunde, han been fixed on the map by tuking the latitude as fuund by the 
guttimiision, and tho longittile from Intelligence Divivion, War Office, map, No, 
11s. Krato has been fixed by the latitude found by the Comtinaion (mean of four 
meridian altitudes), and the loogitude obtained by Major Grant, x2, from moon 
culminating star. ‘(be traverse between Bamban and Kruto wae made with 
ounipass, plane-table, and perambuiator, and was cheeked by latitudes taken at euch 
halting-place. ‘The work thus done has been adjusted between Bamban and Kruto, 
which were fited av ex 

The latitude of the Britieh camp at Tembi Kunda was found to be 1” 5' 20" N. 
from four meridian altitudes of two paire of atars, The French Commission fixed 
thelr camp, which was about a quarter of a mile south of the Britieh camp, in 
4p #55" N. lat, from. drcum-meridian obseryationn of stars, ‘The Niger saures, 
which ta situated, av regards latitude, between the two camps, hay been plotted as 
Ge RY. ‘The longitude obtained by Major Grant, n.x,, by meridian distance from. 
Kruto, as fixed by him, gives to Tembi Kanda a ralue of 10° 46° 42" WL The 
meridian distance obtained by the Britibh Commission from Kruto, assuming Major 


* ‘The veal of the tap hae Leen resluned to one-half that of the original, 
by the Intelligence Department, War Office, The oonet-line in taken from 4 7 
hart, No, 601. 
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‘(irant’s longitude for that place, gives to Tembi Kanda’ a value of 10° 48/ 40°; 
whilst the Frencli Commissivn, from Junar observations at Tembi Kunds, fixed the 
Jongitude at 10° 47’. On the map the Niger soorces have been placed in 
40° 47' W. longitude. Between Krato aod ‘Tombi Kunde thos fixed the route 
traversy, made in the same way as between Bumban and Krute, has been adjusted, 

From Tembi Kanda to the 10th parallel north latitude » triangulated survey was 
made, and was checked by observations for latitude, The survey closed between 
Tembl Kanda, as fixed above, and the 10th parallel with a very small error of 
latitude, the intitade by triangulation being short of that obtained by observation. 
This orror was adjusted by adding to the sides of the triangles a# computed a 
percentage ¥o ainall an to be bardly perceptitde om the seale of ys Aygq, om which 
realo the trisnguiation was originally plotted. The tfiangulation was checked by 
three observutions for true bearing, which gave the magnetic variation az 18° 12" to 
18° 20’. Similar olservations made hy tho French Commission gave the eame 
results, In trigngulating, the rnagnetic bearing of the BO. was oleerved from each 
trigonometrical point, and the result wan tsed for checking the bearing of the dides 
‘of the triangles in pletting. Assuming, therefore, the longitude of Tembi Kunda 
»% be good, that now given for Kallesi, (+, abont 11° 14‘ W,, is probably very close 
tu the true valud, 

Palaba bas boen loft in the position given to It in Intelligence Division, War 
Office, map, No, 1118; but if Kelievt is now correctly placed in longitude, it will 
probably be necessary to give Falaba a value us much east of the present position 
cas Kalleri ie east of the position given on Intelligence Division, War Office, map, 
No 1118; 29,although Patabs was not visited by the Commission, itu position with 
reference to Berea Futainbu, Kalieri, and Simitin appears to be very accurately 
given on the Intelligence Division map. 

In working weetwatde along the 10th parallel north latitmie, distances wero 
measure) with the petambalator, ‘The longitude of the terminal point of this section 
of the frontier on the left bank of the Kabs, near Youala, wae oljtained from a Inner 
photograph (Captain Hille method), and the reaalt agrees very closely with tha 
wurvey work. The distances eurvoyed exch day being short (from three to four 
miles), any great error in the perambulator mearurements is improtahie, and the 
resulte confirm the position of Rallerl as fixed above. 

Betweet: the Kabs river and Wella, Intitudes by circum-meridian observations 
of stare were taken at the Kita-Lolo junction, at the point above Lakhata where 
the boondary leaves the Kita, and at Wallia, ‘Tho perambulator broke down near 
the Kite-Lolo Junction, and could not be teed again. Distances were afterwania 
obtained by pacing, For Wellla the latitude obtained by observation has been 
taken, aod the mean of the longitudes obtained by Major Kenney in 1891, by time 
observation» by the Commistion (meridian distance from Freetown), and from a 
photo-longitude plate, hae been adopted. Thie position agrees with the survey 
work, which has been adjusted hetween the Kabo river atid Wellia thus fixed, 

The position of Kukuna bas been taken from Intelliyence Division, War Office, 
‘toap, No. 1218, and the route traverse has heen adjusted between Wellla and 
Kukana, Distances on this section wore measured by pacing, a mean being taken 
‘of the remilt given by the Commissioners and the three sappers. No observations 
wete pomible owing to the clowled atate of the eky, 

In tlie Samu frontier, the positions of Kiragha and the Mola river bave been 
taken from the Intolligence Division map, and the survey work has been adjuated 
between these points. ? 

A ropert by Captain Hilly, 1.2. on the photo-longituds plates is attashed. For 
ther purposes of the map the resulte obtained from ee Set a Sere eae ae 
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and have proved vory valnable in checking the survey work, Plate 2 (Mussaduguy 
has not beew used, as it is not in accordance with the position obtained for Tembi 
Kunds and with the survey generally, and probably some error, not at present 
apparent, has crept into the work. 


Tteront ox Tun Puoro-Loxarren« Piarzs, raxex ay Lover. A, A. Tram, BE, 
ox Tax Nraxe tx 1895 axp 1806, oy Cartary Hin, B.E, 


These observations were taken with the object of testing the practicability, in the 
field, of » photographic mathod of Jongitude determination, whieh had born proved 
capable of giving good resulta when tried under observatory conditions, 

The instrument suppliud to Lieut, Tyler was ono specially designed for the 
work, It was provided with a Zeiss anastigmatic lens of about 154 inches focal 
length, the plates being 6} inches #yuare, ‘he plato were all developed on the 
spot, and were sent home to bo measured and comyuted. The measurements were 
all done by myself, and the coniputations wore donn, nniler my directions, by 
Mr. W! H. Walmaley, of the Nautical Aimanac fico. 

The work in the field was all most carefully and oxcellently carried out, and. 
great oredit in die to Lient, ‘Tylor. : 

The results obtained from the plates are extromely satisfactory ; voe only was 
aifailure, vis. No. 3, taken at Kalleri- 

Tho canse of the failure wae that it was taken when the moon andl stare wore at 
@ low altitude, and there appears to have been # ooosiJerable amount of iniat of 
light chaud about, 

Tho beat plate was No. 5, Weilia, and as no illustration of the amount of 
conoordancs to be expected in tho measurements of » good plate, L give the result 
of plate 5 in detail, 

The longitude of the place of olmervation wus feduced from the measurement 
of seven moon iinayes on the plate. Working out the result separately for each 
moon image, we get the following :-— 








Moun. Longitude. Moan. 
i 2s 6 
2 38.8 
% SO 48 ee 
4 Wb 12 SL Se 
Ss wk 0 
6 90 18 
7 a2} 


The probable error of the mean being, therefore, 1° of are, equal to about ope- 
fifth of a mile, 

Tt miist not, of course, be understood that it ix claimed tlint the mean roanlt is 
correct within thie amall limit, as there tony bo constant sources of error affecting 
all the moon innges equally, 

Te is difficult to eay exuctly what dre the linmicy of error, but I think (¢ 4 uot 
unfair to asvume that the resulte are cortoct within 1’ of arc fequals 1 pills). 

Tt is unlucky that thore was no opportunity of taking a serics of plates at one 
station, the resalte of which could have been compared together, but it mut be 
rendily adinitted that in work of this class euch An opportunity would mrely occur. 

‘The results of all the plates are given on the table aunoxed to this report, 

Plates 4 and 5 have been corrected for the errors of the moon's predicted place, 
tha moon having been obeerved that night at Groenwiok, 


A JOURNEY IN SOUTH-WESTERN PATAGONIA, 401 


Plates 1 and 2 have not been so corrected, su it is possible that they may 
require 4 small correction, which could be applied should it be discovered that the 
1nd0n"s true place was observed on that-night at any observatory, 

Plate 4 was not a very satisfactory one, owing to the long interval (8 hours) 
which olapwed between the two sets of star exposures. Is in impossible to believe 
that the camera should have remained absolutely stable during each a length of 
tims, but, on the other hand, the measnrements themselves show that the amount 
of displacement, if any, did uot exceed a yery few seconds of arc, a result highly 
satisixotory eo exhibiting the stability: of the instrument. 

It in alsy fntoresting to note that in this plate there was au error in the last 
star exposure, which might have been due to displacement of the camera or ta 
the thine of exposure having been wrongly recorded. This has had no effeet on the 
result, asthe star image in question lina been simply ignored in the computation, 
but it is satisfactory to eee how readily such an error is detected whan the plate 
ie miemeured. 
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A JOURNEY IN SOUTH-WESTERN PATAGONIA." 
By OTTO NORDENSKJOLD. 

Ty the antarctic summer 1895-96, I made an exploring expedition as 
leader of a party of Swedish scientific men to Tierra del Fuego, 
principally for the sake of comparing its natural features and history 
with those of North Europe. After my companions bad returned, I 
found an opportunity of continuing my explorations in an interesting 
part of Southern Patagonia, with the object primarily of finding the 
relations between the deposits of glacial origin 1 had discovered the 
previous year in Tierra del Fuego and the great Patagonian gravel 
formation. On this expedition I found an opportunity of exploring 
some interesting regions hitherto mknown, and of working ont some 
contributions to the general physical geography of the territory, and of 
those results the following notes form a short account. 


* Map, p. 464.. This is a reproduction of the original skotoh of Mr. Nonlensijjild, 
swith came additions from the latest Admiralty charts 

4 For the reaults of these reearclies, und for the fall acooant of the scientific 
reaulis of the whole expedition, | must refer the reader to a detailed work, which will 
shortly be published. A preliminary account of the results of thy voyage appeared in 
Die Geographiocke Zettechrift, 1896. 
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I spent 4 considerable time in a region of groat actual interest, ax 
being part of the territory presently disputed (through the boundary 
question) between (bile and the Argentine Republic. As way be 
known, the treatios of 1891 and 140)} decide that the frontivr shall 
follow “ the highest summits of the Cordilleras that form the watershed" 
This rather ambiguous wording of the provision has been interpreted 
by some of the disputants a» implying that the line shall follow the 
continental watershed in all parts where it in to be fonnd in the 
Cordillera range. Now, the mentioned territory is interesting, becanae 
tho watershed undonbtedly is to the oust at least of the real central 
Cordillera, I should be glad if my account of the structure of the 
Cordillera and of the orography of the country conld be of avy service 
for arriving at a better view of the question. 

The principal feature in the orography of South Amorioa, from Cape 
Horn northwards, is the contrast between a high Pacific mountain chain 
antl » wide AtJantio talleland. Thia ctrcumstance causes the different 

of the country to wear aspects that are vory dissimilar, but 
nowhere does the contrast appear so strongly as in Tierra del Fuego, 
where the summits of the Cordilleras, covered with perpetual snow, and 
very often aleo by clouds, rain, and fog, can all be elearly seen from the 
dry Atlantic coust. Not quite so rapid, but still very wonderful, ie the 
transition in Patagonia; and the region 1 hore intend to deseribe, lying 
between 50° and 52° south latitude, is in addition more interesting than 
any part of Tierra del Fuego, owing to the peculiar character given to- 
parts of it by the presence of masses of basaltic rocks and lava cones in 
tho east, and of great ice-fiolds in the western valleys, 

To give an idea of the appearance of the country, we will begin 
by giving a profile of tho continent a little north of 51° 5. lat. 
This part of the country can be divided into three regions of very 
differing character, to which we may add two others. of wide extent in 
the south of the continent, The whole country west of 73° W. is 
coottpied, both: islands and mainland, by the high snow-clad Cordilleras, 
deeply indented in ail parts by numerous channels, sounds, fiords, aud 
river valloyx. At the latitude in question, l’eel inlet penetrates from tho 
mouth of the Sarmiento channel about 20 miles inland. Of this region 
I know by aight only a part of the channel just mentioned, where the 
rocks are generally granitic, and the most easterly part, on the inner 
side of the central portion, which is hero built up of metamorphic slate. 
However, there exist besides, ay shown by the boulders bronght down 
by the glaciers, porphyritic rocks to a considerable extent, 

This state of things is a general one in the whale southern Cordillera— 
on the western islands massive tooks, in the central continental (lor- 
dillera slate. The last named is probably the same as is broken off in 
52° 10 S. in the Sarmiento peninsula by Union sound, north of which 
no break is known in those regions. Of the interesting topography of 
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the country east of this chain, the accompanying xkelch-map will give 
some idea, 

The westernmost point I reached was in 60° 3 3. 73° 10° W, To the 
north and to the south, as ‘we stand here, there is a wild mnge of hills 
with peaks upwards of 6000 feet in height, while before us is u low pass 
with an extensive ice-sheet, whence a big glacier descends into the 
valley, where it had in former times a great extent, as seen from the 
scratches on the mountain slopes. Tho valley is now filled up with 
the waters of a large mountain Inke, with numerona " icebergs,” broken 
aff from the glacier above, floating wbont on its surface. The whole 








VIEW FROM THE WESTERN FATADOSIAN CHANNELS 


panorama presented by the lake and the high mountains surrounding it, 
by the glavier with ite high lofty “ ounataks,” and its surface cleft and 
distorted in a way rarely seen except in arctic regions, and by the 
wonderful Mount Payne in the south, is one not easily forgotten.” 

The direction of the lake sets towards a narrow gorge in the south- 
east. From this point there opens before ua, in an east-north-easterly 
direction, a valloy about a mile in width, and shut in by steep ranges, 
roughly speaking 4000 feet in height, and clad on the lower slopes with 
dense forests of the antarctic beech. The bottom of the valley is almost 
flat, and through it flows the outlet of the lake, a broad river which I 





* This luke I proposed to name Lake Dickson, in hemeur of Baron Dicksnss 
who defrayed the major gart of the expenses of thie as of #» many other Swedins 
expoditions 
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have called the river (Rio) Payne, its course displaying those strange 
meandering windings that are so characteristic of these regions, After 
sovering a distance of not quite 7 miles, we reach anothor mountain 
lake, the whole width of the valley forming 4 deep water-filled depres- 
sion shout $ milésin length. To get over these 10 miles on horseback 
was for us a hard three days’ task. Sometimes we had to penetrate 
dense forests of shrubs, sometimes to traverse swampy where every 
taoment our horses threatened to stick fast; while, if we tried to find 
our way on the hillsides higher up, we had to encounter the dense forest, 
and every now and then deep gorges with mountain rivulets hemmed 
in by steep, often perpendicular walls, and overgrown by an almost 
impenetrable vegetation. 

The northern range is formed by slate, younger (probably Mesozoic), 
and Jess metamorphic than in the inner Cordillera. It extends ae a 
euntinuous range, only sparsely broken by deep valleys, for more than 
30 miles in o westerly direction. This range, the Baguales mountains, 
t shall describe below. On tho south side of the valloy there is the 
wild, curious Payne monntain mass. This mountain forms a steep, pointed 
pyramidal peak, more than 6000 feet in height, and covered in many 
parts with glaciers and anow. This peak ie surrounded on three sides 
by a ring of lofty rectangular peaks with rounded summits, but with 
quite perpendicular walls rising to a height of thousands of feet, The 
rift between them and the central peak ia filled with ice. As the 
river could not be passed on horseback at that time of the year, and 
we had no boat at our disposal, it became impossible to reach the mountain 
and explore its composition, but it looks unmistakably like an extinct 
volcano. As this, howaver, for other reasons, ie rather doubtful, we 
can only state with certainty that it is not built np of the slates of 
the inner Cordilleras, 

From the east end of the lake mentioned above the river Payne 
continues in » southerly direction, forming almost a right anglo with 
its former course. The country it now flows through is wide and open, 
comparatively level, but declining gradually towards the east. The 
formation of the ground is of Mesozoic slate, but this is rarely visible, 
sinco it is covered by low, irregular, often sharply outlined hills, 
eprinkled in many cases with large stones, that alsewhere ocour but 
rarely except among the mountains. No doubt those hills are the 
bottom, or perhaps the terminal, moraines left by the ice at « time of 
greater extent. In this territory we find two or three by no means 
inconsiderable lakes, and on reaching the southern border another one 
still larger, Lake Sarmiento. This lake consists of two parta—the 
proper lake in the lowland, covering an area of about 26 square miles; 
aod its continuation to the west, a narrow channel with walls that 
show evident traces of iceaction, a typical fiord of the age when the 
Atlantic extended almost to the eastern slopes of the Codilleras. Farther 
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to the west there are other lakes, true mountain Jakes similar to Lake 
Dickson, and still further in we come upon the remains of the extensive 
ice-sheet that once covered the whole territory. 

On tho south side of Lake Sarmiento there rises, to o height of more 
than 3500 feet, mountain that can be considered typical of o large 
number of others in the zovue of transition between the Cordillera and 
the Pampas. At their foot I fonnd slate, probably Mesozoic, highly 
contorted, and showing a strong cleavage; higher up, Tertiary rocks with 
only a slight dip. The clearly marked stratification sometimes gives 
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MOUNT FAYSE, FROM TUN ROUTH. 


thom » very peculiar shape, the, in part, almost perpendicular walls 
being separated by slopes of less inclination. But tre table mountains 
of greater extent never occur, and mostly the mountains have rounded, 
weathered forms, except where voloanic rocks form the upper layors. 
Of this the most striking example ix the range called the Baguales 
mountains, north-east of the Payne valley, ‘There the soft Tertiary 
rocks have been protected by an immense sheet of basalt, and con- 
sequently there is s kind of peninsula here, jutting out from the 
Cordillera 40 miles into the lowlands. ‘Tho influence of erosion has 
caused the basalt to assuine the moat wonderful forms, appearing some- 
times as regular pyramids towering ont from a broad base, sometimes as 
solitary pillars or high walls, occasionally occurring with comparatively 
low conntry al! around. 

South from Lake Sarmiento aud the first-mentioned monntain occurs 
another lake, called in Spanish Lago Maravilla (* the marvellous lake"), 
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the largest in that great lake system. The exuct area could not be 
ascertained, as I have only explored the esstern part, but will probably 
be about 70 square miles, It is surrounded by mountains except in the 
eastern corner, where an extensive lowland begins, sometimes swampy 
or covered with small lagoons, sometinws overgrown with rich grass 
Throngh this tract of lands broad river runs, formed by the convergence 
of three streams descending from the Haguales mountains. Most 
interesting is the easterly ono, the river Viscachas. It flows first cant, 
then south, and after approaching the sources of the Coyle river within a 
istanoe of only a few miles, it bends west ata distance of 4) miles from 








MOCNT TAYES AND LAKE SARMIENTO 


Lake Maravilla. Ite whole course is through level country, the soil con- 
sisting of slightly stratified sandy clay in which pebbles aro embedded. 

There exists, without doubt, a marked difference between the natural 
features to the east and the west of the Viscachas river, but at the 
saiie time there is a transition from one to another. Some low hills 
east of the river may be cansidered deposits left still after the erosion 
of the Baguales and other mountains of the intermediate zone, but they 
are gnrrounded by land similar in natural features to the Patagonian 
type, and that, as we proceed eastwards, soon becomes paramount. There 
are still sharply defined heights formed of horizontal Tertiary sandstones 
ani conglomerates—the highest point of the so-called Latorre mountains 
(“Punta Alta”) is about 3000 feet; but they are all table mountains, 
with steep slopes to the west, but a very gradual descent towards tho 
Atlantic, The rivers and their valleye are Putayonian in their 
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character, sometimes running through real caions with perpendicular 
walls nore than 200 feet high. Moreover, not very far to tho enst the 
Patagonian pampa proper begins, its gravel-covered surface stretching 
for hundredsof miles. Nowhere is a single tree to be seen, and only in 
the valleys does a low bush now and then oocur of a apecies of verbena, 
called the “black bush,” and having small fleshy leaves anil white 
strong-smelling flowers, Only in the western part are there any lakes, 
but, as it seems, they are shallow and always without ontlet.” 

The large rivers mentioned above, as well as the river Payno, all flow 
into the lake Maravilla, which itself has an egress to the Pacific in Last 
Hope inlet, The connection between the outlet of the lake and a big 














SCENERY PHOM WAUEALES MOUNTATE® 


river thot flows out into the last-named inlet bas certainly not yot been 
conclusively shown, but it does not seont to be in tho slightest degree 
doubtful that soch connection exists, as no other river of that size could 
exist in the siaall territory south of a line between the lake and the nearest 
séction of the western channels, whore it could otherwise find an outlet. 

South of the lake down towards Last Hope inlet and Disappointment 
bay, we find low land and mountains of the Intermuiliate type. The 


* Alsoin the western, mountainous, intermodiate zone Ingoons ooour ou tho toward 
which dro without outlet, and sometimes tren oonteln eslt water, But it & very 
euriogs that a deep freal-waler mountain inke, euch as Lake Sarmiento, should be 
without ‘visible outlet, unless such outiot should prove to exist in tho amall scothrn Hot 
visited by me, ‘Thi, however, does net soem tery probable 
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bay last named, the only known part of the western channels (except 
the Straits of Magollan) that penetrates into a region that. certainly 
does not belong to the Oordillora proper, ia situated im a latitude corre- 
wponding to that of the valley of the river Gallegos. This valley is 
bounded on the north by the high Latorre range. To the east it is 
narrow, the hills that wall it in being lower. At 71° weat Its width is 
about 6 milos, but from 71° 20° west it widens to a broad open plain that 
may be said to continue all the way to Disappointment bay, thongh 
some parts are rather high and hilly. The boundary between country 
with Patagonian characters and that with intermediate crosses the river 
at « longitnde of about 71° 45’ west, and from there takes « north-west 





TERTIARY NILA WITH BASALTIC CONm 


direction until it reaches 51° 30 south. West of this line most of the 
country, except the swamps, is covered with forest, the lakes are deeper, 
and the hills rounded, bt table-shaped. 

The southern limit of the Gallegos valley is a tableland 600 to 800 
feet high, sometimes barren, but mostly grass-coverod. Horo also, in the 
neighbourhood of the large depressions ocenpied by the muddy brackish 
water of the “ White lake” (Laguna Blanca), and from these oastwarda 
to the straits, we find the curions, steep, lofty hills composed of boulder- 
clay, which I observed ‘first in Tierra del Fuogo, and which are so 
characteristio of the formerly glaciated territory in this region, 

The above descriptions we may sum up as follows; There exiats, in 
the space of only 5 miles, a radical difference between the high snow- 
coverel Cordillera, consisting of folded metamorphic schists, and the 
dry pampa tableland of Tertiary or reoent age. But between those two 
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regions there extends a broad zone of transition, with mountains some- 
times almost as high as the higher peaks of the Cordilleras, and formed 
partly of younger contorted dlates, partly of horizontal or slightly 
inclined Tertiary rocks, eruptive or sedimentary. These mountains, on 
the one hand, topographically form a direct continuation of the 
Cordillera, and on the other are separated by valleys that sometimes 
form extensive lowlands of a character resembling that of Patagonia, and 
contain rivers which mostly ron to the Pacific, 

As regards the origin of this state of things, which makes it almost 
impossible to put down on a chart uny boundary-line between the 
“pampa” and the Cordillera, if we are to give to the latter a purely 
topographical definition—it seems that the isolated mountains, even the 
actual pampa bills such as Latorre mountains, were once joined to the 
central Cordillera. Rivers flowing from this to the east afterwards out 
out valleys, that were considerably widened by the action of great 
glaciers extending far outside the mountains. Such was the origin: of 
Disappointment bay and also of the grest lakes that are limited in the 
east by morainic material. 

OF the rivers flowing ont into the Pacifio, some extend far eastward 
from the central Cordillera right to the boundary of the Patagonian 
pampa proper, but they do not seem to penctrate this. The largest of 
them all come from mountains connovted with the Cordilleras. 

The actual boundaries between the different zones, even when 
marked by orographical features, are mostly duo to climatological 
circumstances, especially the rainfall, The zone of transition between 
the wet, cloudy Cordillera and the always dry pampa is very narrow, 
and almost coincides with the intermediate zone described above, where 
isolated mountains ocour, rounded or ragged, but not table-shaped. 

Five years ago no single white man was living in the territory in 
question, except perhaps, in summer-time, some few ostrich or lion 
hanters, but now that is all altered, Nobody has tried, it is truc, as 
yet to utilize the forests, here ou the latidside consisting of Fugue 
autarction, or the coal and minerals, traces of which have in some parts 
heon met with, but the open land is now largely occupied, A great 
part of tho territory, however, cannot be made of practical une ; the 
higher tableland is almost barren, the slopes and the hilly land in the 
west are often overgrown with a very annoying plant, prickly species 
of an Ayorells, forming rounded hemivpherical tussocks. Sometimes 
the ground is swampy, and on the open pamps the vegetation iv moatly 
very poor. Bat, on the other hund, there is grass in-many parts, it being, 
especially in the river valloys, of a very rich and #oft quality ; indeed, 
comparatively speaking, the greatest part of the country is covered with 
grass, not very luxuriant in places, but forming an exvellent pastnrage 
for sheep. Tho unifurm climate, too, is very well adapted for sheep, and 
40 sheop-farming has been the principal branch of industry, cattle and 
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horses, however, being also sometimes kept. Tho coasts of the Straits 
of Magellan and of the Atlantic have long been ocenpied, but just lately 
many settlers have taken up their quarters in the Gallegos valley and 
in the region between Last Hope inlst and the lakes right away towards 
the dry Patagonian pampa. Until recently land could be got very 
cheaply, and there i¢ still » lot of good “camp” unocompied, but that 
state of things will not last long, Most of the settlers are English- 
speaking people, hailing from England, Scotland, the Falkland islands, 
or Australia. The wool is brought down to Panta Arenas, Port Gallegos, 
or to Last Hope Inlet, where there is a kind of harbour, to which 
steamers come from Puntu Arenas twice or thrice in the year to bring 
the provisions neoossary for the immediate future: 

Meanwhile. the original inhabitants of the country, the Patagonian 
or Tehuelche Indians, are boing rapidly driven back towards the un- 
inhabitable central territory. It is long sinee the time when they were 
described as a race of giants, but undoubtedly they are extremely hand- 
some, tall fellows, a really fine people. Those still surviving are ull 
civilized, and there is not the slightest danger for the traveller in 
associating with them. They often possess fine troops of horses; some 
of them also own cattle Many speak Spanish, and once or twice a year 
they go down to Punta Arenas or to Gallegos to exchange their gnanaco 
mantles and ostrich feathers for different kinds of provisions and imple- 
ments. But the number of guanacos is diminishing day by day, the land 
is being atworbed and the Inilians impoverished by the white traders; 
they are getting mixed with the whites, and so the day cannot be far off 
when the last Patagonian in the old sense shall have ceased to exist. 
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Sin Haney Jouxstoy's new book stands on « distinctly higher Jovel 
than the great majority of books on Afrioa which have appeared within 
the past few years. It is not of more passing interest, but je likely to 
long remain the #tandard authority on the country with which it deals, 
indispensable to all students of the modern development of the Dark 
Continent. The unusual opportunities for observation supplied by w 
seven yours’ official connection with British Central Africa, added to 
the anthor's well-known qualifications aa an ucute and careful observer, 
leave little room for doubt that the work prosents a just and con pie 
hensive view of one of the most promising recent additions to the 
British Empire, while the abandant and admirable illustrations, imany 
of them from Sir Harry Johnston's own drawings, would suffice in 
themaelves to give a vivid idea of the nature of the country described, 





* “Britlal) Qentra)l Afrion: an Attempt to give Some Account of « Portion of the 
Territories onder Brilish Inivener verth of the Zirabenl,’ By Sir Harry H. Jotn- 
soo econ, Mage and Tinetrationn Tonilon: Methuen 1807, 
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The author does not, however, rely adlely upon the illustrations to 
convey a general impression of the aspect of the country, but in the 
opening chapter draws upon his powers of description to farther 
contribute to the same result. With the urtiat’s eye for the piotu- 
resque, und a keen appreciation of nature in all its varied sapects, 
he accomplishes his task with signal success, describing in felicitous 
language a series of striking scones—from the placid river of the 
lowlands, with its grassy islets and fringe of palms and papyrus, to 
the forest gloom of the mountain slopes, through which “flit the 
crinison-winged turacos, the lovely genii of the African forest;” or the 
” Jnck-and-the-beanstalk country,” reached by ascending the wall-liko 
sides of the higher mountains, where, on the cool and bracing plateaux, 
“daylight is one long inexhaustible joy of living.” Here, as in the 
chapter specially devoted to botany, Sir Harry Johnston has mach 
to say of the beauty of the flowers, especially on the higher grounds, 
Flowering plants and trees are cither much more abundant, or, owing 
to the leas dense vegetation, much more apparent than in West Africa, 
and there is a pretty constant succession throughout all the twelve 
months. For this! part of Africa, the statement that singing birds, 
sweet-smelling flowers, and gorgeous displays of bloom are not churac- 
teristio of the tropics, does not hold good, Scenes less pleasing, but 
needed to complete the trne picture of British Central Africa aa it now 
ix, are those in which the death-bed of the fever-stricken gold-prospector, 
or the horrors of savage war, are portrayed with dramatic vividness, 

A clear noconnt of the physical geography of the Protectorate, 
illustrated by useful mape, ocoupies the eecond chapter, while the next 
two are devoted to a concise sketch of tho history of the country, both 
before and since the establishment of British rule, ample recognition 
heing given to the work of all who contributed, by their patient struggle 
with great difficulties, to lay the foundation of existing prosperity, The 
mission question ia one on which such conflicting opinions are expressed, 
that it is of much value to have the conclusions of so impartial an 
observer as Sir Harry Johnston stated in » chapter devoted to the 
subject, After some graphic and sympathetic sketches of the life and 
work of the missionaries as oheerved during frequent intercourse with 
them, he concludes by asking, “ Who oan say, with these faots before 
thom, with the present condition of the natives in South Africa to con- 
sider, with the gradual civilization of Western Africa, that missionary 
work has been a failure, or anything but a snocess, in tho Dark 
(ontinent 7?" 

Limits of space forbid the montion of all the varied contonts of the 
volume, Repeated reference is of course made to malarial fever, 
especially the deadly “ black-water” variety, which the anthor considers 
the only serious drawback to British Central Africa ss 4 field of enter- 
prise for trader or planter, Could thiv demon be conjured, the 
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prosperity of the country would, he thinks, be almost unbounded. 
There ore some usefal hints on outfit, which, while agreeing generally 
with the practice dictated by experience in India and other hot 
countries, differ in some points in accordance with the special require- 
ments of the climate, It will be new to many to learn that “ people 
suffer much more from cod in British Central Africa than they do from 
heat.” The chapter on botany, above alluded to, is followed by ap 
equally valnable one on xoology. Tho concluding chapters on the 
natives of the Protectorate and their languages show much original 
resnarch, and describe fully both the physical characters and the mental 
and moral traite of the varions tribes, In the last chapter an attempt 
is made to trace the main lines of the Bantu dispersal from the site 
where their languages were first developed, placed by the author near 
the meeting-point of the Niger, Shari, and Congo basins. 





THE PHLEGRAAN FIELDS.* 
By B. T. GUNTHER, M.A. Magdalen College, Oxford. 
T was elected to the Oxford University Geographical Studentship for 1806-6 on 
March 14, 1805, for the purpose of eunbling me te carry out ¢ertain investigations 
on the physlographical features of the Phiegrman Fiekila, near Naples, 

The objects propowel for research were— 

1. The computation of the total quantity of matter erapted by each volcano 
ani by all collectively, ae an indication of the volcanle aetivity of the region. 

Owing to the ruitied condition of many of the older craters, | have heen met 
with many preliminary difficulties. I have, thorofore, devoted mynelf chielly tu 
the enumeration of the more ot less recognizable craters and to their relationships. 

2. The examination of the valleys on the slopes of cortain of the older cratery, 
with the ultimate intention of collecting material from which it might be possible, 
at some fature time, to arrive at a conclusion respecting the relative,ages of those 
cratet-alopes, and af the volcanoes themselves. 

A special study of the region was made during the Easter Vacation, 1895, ar 
the Royal Geographical Society's litirary. 1 left Bogland in order to commence 
work on the second of these objects on June 2%, While engaged in the examina 
tlon of the valloy bedi, I lived at o «mall Osteria between the monastery of 
Camaldoli and the village of Nazaret. [had intended to reside at the thonaatery 
itself, bat the monks refused thelr hospitality for more than a single night to one 
who could not pretend that he bad lost his way in the woods, My work was 
chielly an the erosion curves of valleys, and in plotting out their wateraheds on & 
map, I returned to England after the end of the first week in September, and 
went out to Naples during the ensuing Christmas yagation, from December 12 
until January 21, I resided at Naplos, and made wise of the Camans railway for 
teaching the more distant volcanoes, 

It is with great plenanre that I take thie opportunity of recording my deep 
senve of gratitude to the British Consul at Naples, Mr, E. Neville-Rolfe, to the 
monks at Camajdoli, and to tha officers of the Staxione Zoologica, for the personal 
Kindness they have severally extended to me on various oceasions. 

The Royal Geographical Society has mill further helped mo with the loan of a 
surveyor’s level and of an Amaler’s planimeter, . 


° Por Genora! Map (No) 1), see p 464. 


THE PHLEGREAN FIELDS, 418 


I—THE YOLCANOBs. 


The Phlegrean Fjelis constitute but a small part of an immense ares of 
voleanic depoaite which cover all the lower stretches of country between Hocca- 
monfina and the Sorrentine peninsula, and which extend far up tho western valleys 
of the Apennines to « distance of some 30 miles from the coast, On the east and 
south these voloanio deposits are bounded by the Tertiary limestone of the 
Apennines and the Sorrentine chain of hills, To the west they continue for an 
unknown distance below the depths of the Tyrrhenian basin of the Mediterranesn. 
The submarine yoleanic deposits cannot be of lees extent than those which aro 
now subutris!, for even at Capri beds of considernble thickness have been 
measured, Indeed, it dogs not seem Improbable that the submarine deposits of the 
bay of Naples join those of Ventotione, and the Vonza islands, and they probably 
extend much further. 

In the vicinity of Naples, neither the tuunela that ranitary or railway engineers 
have driven through the hilla, nor the deepest well shafts that have been sunk, 
have penetrated to the bottom of these dopositw, or have reached any stratum of 
tock that is not of a volesnic origin. The well at Pouticelli was carried down 
1804} metres, through varying strata of volcanic déris, without reaching any 
other rook, 

Tho conclusion to be drawn is, that for such a thicknoas of volcanic mek to 
have been accumulated, the voloanio fires must have been alight for s very long 
perio of time, yielding the energy which has lifted so much matter up from 
below and scattered It broadcast over the surface. The original yoleanoes whicli 
laid the fonndstions of this tract of country must have been buried over and over 
again by the déris vomited by other vents, which have in their turo teen 
obliterated by the vast piles of ashes and lava ejected by more recent voleanoer. 

Were this all, the interpretation of the more recent history of the region woold 
be an easy matter, But the older volcanoes, in addition to suffering sepulture, have 
aa often been partially destroyed, either by their ancocssors or by denudation by 
sek or rain, By denudation, tho substance of many volcanic heaps has been dis- 
tributed over adjoining areas, and has often-contributed to the effacement by burial 
of adjoining volcanic structures. 

The denudation of material from one volceano and ite redisposition on or around 
another, the formation of new volcanoes, the burial of old ones, have gone on 
uninterruptedly, md have produced the physiographical aspect of the country as 
we know it at the present day, 

Some geologiste tell ua that most of the vast deposits of tufa which are 5 
prominent @ feature in the region, owe their preent wide distribution to the action 
of eea-water, and that salt waves carried them to the valleys in the Apounices, 
Other geologiite would have ns bellere that such « view ls ae unnecessary 8 it ie 
absurd, and that the tufa deposits fell as dust and ashes from the alr, and wore 
somewhat cottpacted by rain-water. Others, again, would invoke the former 
extatence of volcanic venta situated far from the areas where they occur to-lay. 
At the prevent day all the volcanlo vents which can be indubitably reecgnited as 
such are within some 3) inllee of the comst-line between Vesuvius atl Camm, 

Sunprviarox ov Voucasro Anes. - 

The ares under counideration may therefore be voty naturally divided into two 
regions—the region of the voloanves, and the region of the voloanio plains. 

The jirst region, of potcanort, may be defined as that ia which the actaal volcanic 
rents are situated. It is by ite uneven nature, its bart soils, ite 
crater-like hills and hollows, voleantc ridges, and trachytle rocks. 

No. TV.—Ocrenee, 1897.) - ys 26 
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‘The second région, of voleanic plains, is that which contains no volcanic vents, 
but ite rocks and soil are composed of voloanic débria ejected or denuded away from. 
the first region and spread over the second region by water or other agency. It is 
characterized by its level stretches of volcanic soil, usually of the most. furtile kind. 

‘This division is one which has long been recognized by the inhabitants of the 
Neapolitan provinces, who speak of the second flat region of fertile plains ay the 
Campayna Felice, and of the first aa the Campi Flegret. 

The Campi Phlegrei, or * Burning Fields,” then, owe their character to the 
fact that within their confines the topographical features aro chiefly the result of 
the aesemblage of » number of craters of volcanjo disturbance grouped in closes 
proximity to one another, ‘This region of voloanic venta extends over about 50 
square miles, tho greater part of which lie within a rectangle measuring 12 miles 
from east to west, 6§ from north tosouth. On the south the land runs out into two 
promontorios, which limit the east and west sides of the bay of Pozzuoli, On the 
east 1a the Poullipo ridge, terminating in the island of Nisida; on tho west is the 
Bais-Miseno promontory, extending oat towards the Islands of Procida and Iachia, 


Toroonarmcat Fsaronss or to Votoasio Acris, 


Leaving aside all consideration of the more extensive movements of subsidence 
and upheaval, which probably affected more or Jeas of the entire region of the 
Phiegrwan Fisids, volcanic activity, ae far as it kas been the cause of the chief 

features, has manifested {taelf locally by the ejection of rovk from: 
definite venta in one of two ways. 

1. By tho slow outwelling of fluid materials from the vent, resniting in the 
formation of lara streams, a near the Solfatara; or of heaps of lava, aa in the crater 
of Astroni, according as the inclination of the surface of the ground waa more or 
less Loclined, aul the lava more or lees Huid (seo p. 434). 

2. By the rapid explosive discharge of matter from below, generally with the 
effect of enlarging the aperture of the yout, and of thus forming o volcanic 
“crater” surrounded by a circular heap of cast-up d¢bris, scorim, lapilli, ete, of 
greater or sronllor dlamoter according to the violence of the explosion, 

The first process ts usually only a burying one, the second as often destroys 
near objects by the force of the explosions. Within the memory of man all 
voltanic action has been subsirial, bat many rulcanologists seem to think that 
some of the older eruptions kaye been submarine, The topographical feature 
which have resulted from one or other of the abore-montinted manifestations of 
volosnic activity have taken the form of circular depressions in the ground (Fondi 
di Baia), conical beaps of ashes (Monte Nuovo), or of tufa (Campiglione) with 
erater-hollows in their summits, segmenta of tufs (Capo Miseny), ridges of tufa 
(Positipo), and others. 

‘The object of the present paper is to show how far the chief topographical 
features of the Phiegraan Fields can be shown to be capable of explanation as 
portions of yoleanic craters or of their ring walls, and to enmleavour to dofine and 
localixe the voloauoes of which they are supposed to have formed a part. 

Before procesding to a detailed description of those topographical features of the 
Phlegrean Fields which may be explained as having once formed part of volcanic 
erpters, it ie necestary to state that the Interpretation of the word “crater,” which is 
ailopted here, ls that it Is typically a circular cup-shaped excavation In the gmund 
caused by « volcuiic explosion, acd ie usually nurronmied by a circular zing wall of 
débris thrown out by that explosion. 

‘The only sure means of identifying snoh « cmter ix afforded by « knowledge of 
the goological structure of ite walls and of the weoond beneath it, In many cuaea, 
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az, for example, on the sea-bottom or on the surlace of the moon, it is impossible or 
iinpracticable to obtain information concerning geological atructure, and we are then 
compelled to resort to the configuration of the supposed crater and its walls, 

In the description of volcanic craters and cones, the inner and onter slopes may 
be conveniently designated by the terms crater-slopes and coue-slopes respectively. 
A crater ring-wall will ‘be limited by crater-slupes interioriy, and by cone-slopes 
exteriorly. 

Ty the present paper, the following considerations have been found weeful as 
indications of volcanic craters and of their position — 

1. If a hill is convex towards one side and concave towards the other, it is 
assumed that the crater which it formerly surrounded was situated aon the concave 
aide, and that the radius of the crater at any level is indicated by the radius of the 
aro furmed by the horizontal projection of the horizontal curve of the crater-slope 
at the same level. 

2, A further indication of position is afforded by the fact that in almost every 
ease the natural orater-slope is mach steeper than the corresponding cone-slape. 

3. If arc-shaped hills be so situated that a curve approaching a circle can be 
drawn 60:ns-to pase along all their ridges, it it am indication that the hills are parte 
of one and the same crater wall. 

4. In the Phlegrwan Fields there is nothing more common than to find volounic 
cones denuded on the sidé facing the sea (Nisids, Capo Misano) It is therefore 
probable that the last vestiges of a volcanic crater ring will be on the land side, 

6. When one voleanio ridge intersects another, the ons which ends in the 
circumference of the other is likely to be the older. 

6, Ceteria paribus, greater inoompletences, gentler slopes, more oconspicuons 
mnarks of erosion and denudation are Indications of grunter age. 


Dierarmution. axp Exumenatios or Vowcasto Onarers. 


The volcanic hills of the Phlegrwan Fields are grouped along a crescontic area 
of which the horns are turned to the south more or lesa symmetrically on either 
sido of the old Roman toad running north from Porzuoll to Capua, now known as 
the Via di Campana. The two horns of the creseent coincide with the two head- 
lands of Niside and Capo Miseno at the eastern and western limits of the bay of 
Poxzuoli, the town of Pozzuoli being situated pear the centre of figure of the 
crescent, 

As will appear In the sequel, the conception of distribution over 4 creseentic 
area is « useful ong, because the more recent yoloanoes are arranged ulong the ianer 
border, the outer border being occupied by the wreeke of older ones. 

The following grouping of the chief voloanic billa and craters is. necessarily 
quite arbitrary, but it ecems convenient to adopt some classification. Formations 
considered to bo parte of craters of demonstrable position are numbered with Arabic 
numerala, Formationa of volcanic origin of which the craters cannot be recoguized 
are indicated by letters. 


T.—Bata-Misexo Gnovr. 
1, Capo Miseno. 
2. Porto Mineno. 
% Bacoll, 
4and 5. Pondi di Bais. 
6, Bain. 
() Monte Salvatichi. 
(4) Monte di Procids, 
223 
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_—Avnnsvs Gaour, (Map IL) 
7. Monte Nuovo, 
8 Lavo d'Averno. 
9, Monte Grillo, Monte Rosso, 
10, Coma. 
Il, . 
Li, Campigiione, 
Tas Starza, 
(o} Monte Rassello, 
(2) Monte San Séverine. 
12, Montegua Spaccata. 
1V.—Anouracrano Gnour, (Map LV, 
13. Cratere di Campana. 
14, Solfatara, ~ 
15; Astronl. 
16, Archingnand, 
17. Cigtinno: : 
(c) Pacifico ridge. 
(/) Astronl-Cigtiano ridge. 
(g) Gttact moun. 
V.—Camatpour Gxour, 
18, Qourto. 
10), Pianurn, 
20, Boocave. 
VI,—Narirs—Posttaro Crat. 
21. Naples. 
22. Chiaja. 
23. Puotigrotta, 
24, San Strato. 
25, Banta Terese 
26, Nivida. ~ 


t. Capo di Minna. 

‘The most southerly polntof the Phlegrman Piclis ls marked by the conaplenous 
square-topped bil! of Miseno, which was shown to possess the geological structure 
of a voleante cruter by Scrope in 1825 (15, p. 435), The existing peak (Fig. 1) 
is the north wall of a crater, the southern wall of which has been washed away by 
marine erosion. The eastern and western walla, although muck dennded, are indir 
cated by the spurs from the north wall, which carry the lighthouse and the old 
ruined watch-towur respectively. Their cliffs fall precipitously to the bea, a feature 
common to all the more exposed headlands of this coant, ‘The section of the east 
crater-wall exposed exhibits the turtle-back structure, eo characteristic af volcanic 
ash-cones. 

2, Porto di Miseno. 

To the north of Capo Misono lies the harbour of Miseno (Fig. 2), a basin some- 
what constricted in the middle, of figure-of-8 shape, which opens widely to the sea 
betwoun the Punta Terone and the Punta di Pennats, Separating the inner part 
from « shallow lagoon, the Mare Morto, is a sandy beach which ia continued all 
round the land side except on the north, where it passes Into the cliffs formed by 
the volcanic cone of Bacoll, The depth of the inner harbour gradually increases 
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towards the outer basin, On the other hand, the outer part of the harbour is for 
the most part enclosed by steep, rocky cliffs, and it is deepest in the middle, 
becoming shallower towards the eea, from which it is separated by a distinct bar 
traceable on the sea-bottom. The outer pool of the harbour is 59 feet (124 metres) 
at the deepest place, but the greatest sounding on the bar ls only 204 feat ( metres). 

The outer harbour of Miseaum has, I think, every claim to be considered as 4 
sabmerged crater, ‘The greater part of \ts periphery can be traced ; there are the 
vliffe below the hill of Misenun, ending in the Punta Terone on the sonth. There 
is the little eminence (Punta Saparelia) with the ruins of the theatre of Misenum ; 
there is the ridge terminating in the Punta di Pennata, in. which the arrange- 
ment of strata characteristic of the cone-slope of a volcano can be clearly sean 
(Fig. 4); and, finally, there is the submerged bar extending scrose the mouth of 
the harbour, 


North wall of crater. 


‘Wate tower Lighthouses 
on west wall. om enet wall. 


ig 
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vi, 1—CAPO DT MISESU, THOM THE evcTH. 


On the other hand, J see no reason for accepting the riew that the Inner harbour 
jx a crater, It has a greater resemblance to the neighboaring lagoon of the Mare 
Morte, and bas probably been shut of by a sand-bar on the wost of the Porto di 
Miseno crater, just as the Maro Morto has been shot off from the sen by the 
Splaggia di Miniscola, 

3, Baeoli. 

Tho horseshoe-shaped hill upon which the little village of Bacoli and an old 
Romar reservolr—the Piscinn Mirabilis—are built, exhibite every sign of being 
the remains of an old volcanie cone with a well-defined crater, the eantern wall of 
which bas been removed by the actlon of the wares, ‘The base.of the southern 
wall hae also suffered denudation to a alight extent, and ite low cliff partly 
shelter the harbour of Misenum from the north wind (Fig. 3). 
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fand 5 Pond? di Besa. 

Between Bacoll and Maia are situated two amall adjacent craters, which seem 
to have been excavated by two series of explosive outbursts occurring simiti- 
taneously at the two ends of a cleft in the ground, or from two rents, one situated 


Mowte Salvasticll. Cuma, Bais 
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in euch Fondo, The Fondi represent a state of volcanic activity which has been 
paralleled by Vesuvius, Scacchi records the formation of two twin craters at the 
top of the mountain on February 23,1850, The Fondi are situated on the cone 


Ta. Separytia M. di Trocida. Bacoll Pita. Prats 
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Wopes of the Baia volcano, and must therefore be of « later date—otherwiee the 
greater quantities of matter ejected by the latter must have filled upand obliterated, 


at aby rate, the nearer Fondo. The crater-slopes of the Foudi di Baia are now 
cultivated with vines 
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6. Baia, 

Only half of the walle of the crater in which Baia les have been 
and even they seem to have undergone partial destruction by erosion on the west, 
and by the erupticn of the Pondi di Baia on the south, The crater-slopes, however, 
can be traced, cradling round the bay of Bais, from the Punta deli’ Epitaifio to the 
Fortine di Tenaglia, below the castle built hy Don Pedro de Toledo, 

A large portion of the bay is very shallow, and soundings have revealed the 
presence of shoals off the Punta dell’ Epitailio, In some places the submerged 
ruins of Roman buildings are stil} to be traced. 

(a) Alonte Salwatiché, 

(>) Monte dé P'rocida. 

To the west of the Baia-Miseno chain of craters are two massive ridges which 
Breisiak, with bis usual facility, interpreted as segments of the same volcanic ring. 

The Monte Salvatichi (Fig. 2) has had its south-cast extremity augmented 
in height by the neighbouring Fondi di Baia. 

The Monte di Procida ia steep towards the north-east. The slopes on the 
south-west side are goutle from the top of the ridge to the top of the cliffs, but 
then fall away precipitously to the sea. The ridge terminates abraptly to the 
north-west and suuth-east (Pig. 3). ‘Detached from the mainland lies the «tall Sat 
island rock—the Scoglio di S. Martino. ‘The section of the bill shows that ite 
height has been augmented at very various times, and that extensive denudation 
has gotie on In the inturvals. The producte of the eruption of the Procida yoloanoes 
seem to be interstratified with those of the mainland (Jchastone-Lavis). 

The Avornun group of volcanoes are shown in Map II. 

7. Aleate Nuow. . 

I'he ruost recent of the Avernus group of volcances is the well-known Monte 
Nuovo, a heap of pumice and lapilli 489 fect (140 metres) in height and mile (1 km.) 
in diameter, which eprang up in a few hours an September 24 and 30, 1538, on the 


“ choaked up by the horrible and astonishing eruption of the new Mountain,” that 
Sandys refers to it as a “little sedgy plash,” and Ray as a fenny meadow,” ‘To 
day the renaissance of oyster-culture has resulted in the uprooting of the woods, 
and in the deepening of the lake; but even as late ox the beginning of the present 
century, travellers confirm Swinbarne's description—*a slimy bed of rushes 
covers the seattered poolu of this once beautiful sbeet of water.” The Lucrine 
never seems to have been a deep lake, for, jadging from the account of Strabo, it 
was too shallow for vessels oven of small draught. Nor does it seem likely that 


8, Areraua. 

‘The crater wall of Lake Averius is complete, bat is very low townnds the 
south-east—a circamatance of which Agrippa took advantage when he placed the 
jake in communication with the sea by means of hie ship canal, At the present 
day no trace of the harbour works can be ven owing to their total obliteration by 
the eruption of Monte Nuovo; but it le just within the bounds of possibility 
that the dip of the top of the cone of Monte Nuovo towards the south and east 
may be due to some depression in the level of the ground before the eruption, and 
that depression may bave been along the course taken by the canal of Agrippa. 

Being unable to discover any record of a systematic series of soundings of the 
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Jake, and finding the depths given by various authors to vary from infinity to 
250 feet by one (Phillips), and 108 feet by another,” I made oa few soundings 
across it, and found to my great surprise that, instead of being much deeper in 
the centre and gradually shoaling towards ite circumference, it was of a uniform 
depth of 34 to 35 motree over the greater part (Map III). The lake le at present 
surrounded by a masonry wall, built, it is said, in 1858, juat before the end of the 
dominion of the Bourbons. 

% Monte Grillo and Monte Rosy. 

The wail of the Avernus crater, with the exception of the gap to the south-east, 
ts of a fairly uniform height of over 250 feet (80 metres), but at two pointe it attains 
to heights of 380 and 315 feet (116 and 97 metres) respectively. At these two points 
the wall intersects 4 curved range of hills, known as Monte Grillo to the west (Fiz, 4) 


Iutereectiog with M. Grille 





ri, 4 —LAEE AVERNUN) FRU NOMTH-KASY conn 


and Monts Reass to the north, which enclose the Schiana plain. Near the middle 
of this range te altuated the Arco Felice, beneath which the Via Oumana passes, 
Tho arch ie 63 foet in height, anid is said to bave once supported an squedoct 

The general appearance of the Grille-Rossy range, when viewed from a hrigh- 
boning height, is quite that of a segment of the walls of a large crater. Avernus 
arom! in the south-esst side of this Grillo~Rosso crater, just as, at a lator date, 
Monte Nuovo spraug from the south-enst of Avernas (Map IL). 

10. Cuma. 

To the west of the Grillo-Roso cone, and rising up between the lagoons -of 
Fosaro and Licola, ia the hill which once bare the Acropolis of Cumm, On the 
west and north, precipitous cliffs of trachyte (Fig. 6) supplied the citadel with « 
natural fortiGcation against attack from the sea. On the south-east it be connected 


* Eightonn fathoms —* Bishop Burnet’s ‘Travele.! 1488. 
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with the high land of Monte Grillo by a broad, gently sloping ridge, upon which 
the abundant ruins testify to the importance of the old city. 

While seeking for some other trace of the erater wall, of whick the hill of 
Cuma might le a part, I noticed that the cliffs to the south project slightly 
towards the wea, forming a spur which may be recognized on the cuntoured imap 
to the west of the amphitheatre. Ata little distance from this apur, and between 
itand the sea, there js a «mall isolated mound of tufa rising above the surface of 
the sandy beach. ‘This spur and mound seem to me to be strong indlontione that 
a ridge of tufa once existed extending srawards from the cliff, but that all traces 





ria, B.—aboo rEeLicn, 


oF it have hoon waxled away by the ses excepting the little mound. of tafa, if 
this suggestion bea trne one, this tidge micht fopreseot part of the roothern wall 
of the old Cuma voleans, the cliff might mark the site of ita enatern orater-alope, 
and the centre of the crater might lie on the perpondioalar binestor of the line 
between tha Actupolle and the mound. 

11. Cumpiglions, 

Occupying an almost central position In the Phiegrman Ficids, the crater 
walls of Campiglione are the highest of those erupted from a single vont, ami are 
smiont the mest pleturesqua The crater wall reaches an elevation of O47 feet 
(310 metres) on the northern side (Monte Corvara), and 1079 feet (429 metres) on 
the southern (Monte Tirharo,or Monte Gauro), The sen has mado oxtetisive inroaile 
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upon the south-western and south-eastern flanks, with the effect of considerably 
lowering the walle of the crater on the east and west (Fig. 7). The steepness of 
the southern cone-slopes of Monte Barbaro, as compared with the cone-alopes of 
Monte Corvara, in donbtiess duc to the same agency. 

The cone-slopes of Monte Corvara are continuous with the crater-slopes-of the 
wortern Quarto; they touch those of Monte Rosso on the west, and perhaps overtio 
& part of Monte Ruscello, -Upon Monte Corvara is found a liberal coating of scuria 
and lapilli, similar to those found ronnd the vent of the Montagua Spaceasta volcano, 
On the northern side of the crater, a spur of doubtful significance traverses the 
ctater-slope. 





Tel towend. 
rw. 6.—WONTE DF COMA, FHOM YH soUTH. 


Ia Starse, 

The east and south flanks of the Campiglione rise abruptly from « plateau, 
50 to 70 metres above soa-lovel, upon which Monte Cigtiano also stands, and which 
seems to owe itm height to material deouded from surrounding cones, especially 
from that of the Campiglione, and perhaps from the Montagna Spaccata. This 
plateau terminates on the south in cliffs, known as La Starza, containing sufficient 
quantities of marine shells to prove their marine origin. 

(¢) Monte Ruscello. 

Monte Ruscdllo is a very problematical rounded dome. of tufa, in which L have 
hitherto been quite unable to detect any Indication of crater structure. Should it 
really be a portion of a crater wall, jt seema more likely that the remainder lies 
buried beneath the fiasks of Monte Corvars than that it has been washed away 
by the western soa. It may be a complete volcanic cone, which either sever bad 
or has lost a crater situated on ite summit, It is extremely unlikely that it has 


anything to do with Monte San Severino. The undenuded character of its sides 
seems to nhow that it is a far younyer structure. 
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(d) Monte San Severino. 

Monte San Severino, or Monte Gaudo, in w long ridge of tufa lying In a south- 
west direction tangentially to the north aide of the walls of the west Quarto, to 
which In Its morphological character it bears considerable resemblances. Like 
them, it slopes gently towards the north, but more steeply to the south, and, like 
them, it ix farrowed by a series of channels of great depth in proportion to their 
dminage areas, The point of intersection of the Monte San Severino with the 
west Quarto is marked by » small rise in height to the north of the Masseria 
Spinelli—S07 feet (112 metres) above sea-level. 

Tt seems poesible that it is the last denuded upstanding remnant of the northern 
segment of a crater, not unlike the west Quarto, but of older age, which was 
broken inte by the eruption of the west Quarto, as Monte Nuovo has broken into 
the periphery of the Lake Avernus crater, If the Monte San Severino ridge be 
analogous to the north wall of the Quarto, its crater would have been situated tu 


MM. Corvars. St. Tartar, 





Fid, 7.—CAMPIOLION® VOLOANO, FROM THE WEST, 


the south of the ridge. ‘The narrowness of the ridge would seem to indicate that 
here we have the crest of the crater wall, and that tho remainder lies buried below 
the level of the country and the walle of other volcanoes. 

12, Montagna Spaceata. 

The occurrence of a stratum of volcanic ejectamenta, scoria, lapilli, ote, all 
over an ares lying to the south of the Piano di Quarto, to the west of the 
Cratero di Campaca, and over a considerable portion of the Campigiione volcano 
would lead one to suspect the existenca of some comparatively recent subsirial 
voleanic rent in that region. ‘The entre of this sooria-covered area lice near tho 
Roman road which was cut through the Montagna Spaccata, from which cutting 
the hill derives ite name. ‘The section of the Montagna Spaccats disclosed shows 
that the hill was constructed of matter, not ejected from the Quarto, but from the 
south—a fact which tends to show that it ls the north wall of a volcanic vent 
(Deceke, 4, p. 435). No trace of tho southern wall is to be seen, unless. the Criscl 
mound (p. 427) represente a portion of it. Ite destruction was probably partially 
effected by the waver that denuded the eastern side of the Camypigtions, and which 
covered the site of the vent of the crater with tufs denuded from the neighbouring 
volcanic cones. 

18. Cratere di Campana, 

To the north of Astron! ie an exceedingly interesting series of concentric crater 
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rings, which are but seldom visited, owing to their being a little out of the round 
of the ordinary tourist. The quantity of matter erupted by the Oratere di 
Campana is bat small compared with their neighbours. Their walla are thickly 
sovered with chestaut woods, which often render it diffioult, occasionally im- 
possible, to obtain.» clear view of the conformation of the ground, The eruptions 
seoni to have been entirely subadrial, Lava-like flows can be seen in several 
places, which aro thought by Dwecke to be due to the partial Bowing of fused hot 
cinder bombs ejected from the crater. Tho chief interest of the Cratere di Campana 
tes in the fact that they show very clearly how the volcanic forces at that aypot 
gradually weakened and finally became altogether extinguished. 





ru, 5.—LA EENGaA. 


Three alincet concentric crater walls can be male out. Tho outer can be 
mime rundily distinguished to the east, where {it ls separated from the middle crater 
wall by = deep trench, the Foss Schianana or Schianata. On the north it is 
covered with the Marantsi woods. 

The middly crater wall touches the crater-slope of the outer oné, both on the 
torth and south. 

The innermost and youngest crater, or Fossa Lupora, bas very steep crater- 
slopes on the suuth and east, indicative of a final explosive act before it became 
(aleecont. On the western side the cratet-slopes are more gradual, and several 
(three) successive stepa or terraces dan be traced, At the bottom lie several lange 
blocks nf trachyte, one of which measured 4 feet through. 








ARCHIAGNANO GROUP OF CRATERS. 


THE PHLEGREAS FIRLDS. 425 


- Jn the rock on the eastern side of the Fossa Lupara, Breisiak, Soacchi, and 
others record a narrow fissure of groat depth called la Senga. Deecke (4) writes that, 
in 1685 and 1887, in spite of great facilities for studying the Foess Lupara, he 
was table to discover this fissure, and suggests that it bad perbaps closed up, and 
was concealed from the eye by the vegetation. Guided by a goatherd, had no 
difficulty in finding the Senga In the winter of 1896. 

The Senia ie a straight chasm extending across the easteru wall of the inner- 
most crater in a radial direction ramning east and west (compass bearing #2°), [ 
was able to trace it for some 50 yards, although \t has become covered over In 
places by the surface axl] and vegetation, Even where it ia covered over, thoro are 
occasional pitfalls leading down into it, which migh’ prove dangerous death-tmpe 
to any one trying to walk across them in the dark, The fissure seems to vury its 
width from 3 to 6 fect. Ita depth in abut 128 feet (39 metres), The eastern end 
(Fig. 8) can be ensily entered to a depth of about 15 feet, but, not having a rope 
or assistance, I did not veuture upon a further descent. 

‘The Senga has either been cause by an earthquake or isa split due to the 
shrinkage of the walls of the voloano on cooling, and, a» puch, has been rightly 
compared to thecave beveath the Mouti Ross, near Nicolosi, on the slopes of Etna. 
If the Senga owes ite origin to either of these cases, the same cause seems to have 
operated upon the other side of the Fossk Lupare, where 1 noticed two similar 
cavitivs in tho crater wall, though on a smaller soale. 

Tho next group of volcanio hills to be ounnidered mre those which seem to have 
sprung up around the ruins of an old rater wall, for which I propose the name 
of Archiagnano (Maps I, and ILI.) 

14. Solfatara. 

Of this group, the Solfatarn is stated to hase been in eraption in 1108, anid at 
the prosent day its fumaroles attract the greatest amount of attention given by. 
toutiuts to the yoleanic phenomens of the Phlegroan Fields, The crater of the 
Solfatara is one of the most perfect, but thé amount of matter erupted from. it 
acems Insignificant; to the north no trace of a cone fa visible, At difformt times 
there have been tava-tlows from its eastorn side. 

On the southern side of the Solfatars riaes tho great trachyte-capped boss of 
Monte Olibano, which was shown by Galacardi to be of more recent origin than 
the yellow tufa of Monte Dulce. In the British Association Repors of 1890, 
TJohnston-Lavis suggests that this eruption of lava occurred at a considerable time 
after the soa had deposited the Starza cliffy and had partially denuded Monte 
Barbaro, 

15. Astroné, ; ; 

To the north of the Solfatara, and conseoted with it by a.ridga, ia the beautiful 
coue and erater of the Astroni. For our present parpose, the important facts to 
Hote about it are, firstly, that there ie a spur running down the south-west orater- 
slope; sccondly, that the highest poluts of ite walls are ou opposite sides of the 
rater at the Torte Novers and the Torre Lupara; and, lastly, that the mnjor axis 
of the elliptical crater lies across the lice between these two high points, 

16, Archiagnans, 

At the foot of Astroni, cradled by hills, lies the plain which, before 1870, waa 
partly covered by the lake of Aguano.* ‘The oustern slde of thie plain is ehut in by 
the well-preserved curred ridge of San Domenico, the northern boundary ix abated 
with Pianare, the western ls apparently replaced by the cone-slopes uf Astrani, 
Upon the south, tho walls are. tnore irregular; their symmetry being marted by. 


* It ine significant fact tat no merition ie made by any Bomon author of « take 
upon the elie of Agnans. z 
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three projections, the Colles Loucogel, or cone-slopes of the Solfatara, the northern 
spurs of Monte Dolce, and Monte Spina ¢ Maps L and IV.), 

The original weatern wall ix indicated by the two ridges, of which one is inter- 
sooted by the craters of the Solfatara and Aatroni, tho other by those of Astroni 
aud Pianura. The pointe at which these ridges intersect the Astroni crater walle 
have already been noticed. The Solfatara-Astroni ridge forms the Torre Nocera, 
and to it doubtless fe due the spur upon the orater-slope in Astroni, Just below the 
Torre Nooura (exe Vig..). The Astroni-Pianura ridge forme the Torro Lupara, the 
second highest summit of the Astroni cone Hoth the Nocers and Lupara ridges, 
ns the Solfatara-Astroni and Pianurs-Astroni ridges may be called, lie along the 


( SMiseme. lecbia. 


Monte @ Prochls Nocera spur. 
A qnano Colles Leucogws Aatrooi. 





Maseet ta grande 


ri, 0.—VIRW FROM CAMALDOLT oven Fawr oF Tus AGNANO Fhaly (TO THE LErr), 
WIth THE WHITE COLLES LxUCOG4I, AND TUE CRATER OF Ast#oN! (TO THE 
Reet), 18 THE FORROROUND I) THE PLALS OF PIANCHA. 


circumference of the same circle; both are Seoply furrowed by torrent beds, and 
to « far greater oxtent than the Astroni dlopes. The slopes of the Nocera ridge are 
steeper to the east than to tho wost, indicating that the former are eraterslopes, the 
lutter cono-slopes; and, finally, both lie on the site which the western crater wall 
of the Aguano crater, if reconstructed from its eastern and northern walls, might 
be expedctod to vccupy (Map IV.). 

For the ¢rater of which these ridges—the Nocera and Lupara ridges—seem to 
be the surviving western walla, broken Into both by Astroni and, at a probably 
lator date, by the Solfatara, I propose the name of Atchisgnano, in onder to avoid 
confusion with any existing conceptions of the crater of Agnano having been 
merely coextensive with the former lake of Aznano, 

Ifthe theory stated above be the true one, the history of thie Interesting 
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ard ihnagencliys copra tire ticmabeaheoner a icindaye wt. Race! 
Archiagnano, with the formation of # crater wall which included the ridges of 
paseery nog ages Remeron wire ncaa aint erat ate! 
secondly, the shifting of the vent to the east, and the formation of the part of 
the crater ocoupied by the lake of Agnano; laatly, the eruption of Astroni and the 
Solfatara in the western wall, 

17. Clgtiana, 

Viger rntbreraene art hae tee? rm bel Se oye Mots 
Cigliano, which must be more recent than Campiglione, for otherwise it could 
hardly have withstood the waves which inflicted such damage on the flanks of the 
latter. 

(e.) Pacifico ridge. 

(f.) Astroné-Ciglinno ridge, 

(g-) Crise? mound. 

afore leaving the Astroni group, there are three accumulations of valeanic débris 
which deserve notice, although I have been unable to account for thelr presence, 

(1) The Pacifico ridge runs north-weat from Astroni almost perpendicularly to a 
tangent at the point of intersection. If it originally continued further in the same 
fine, it must have been cut across by the eruption of Archiagnano, It le covered 
superficially by trachytic lapilll from the Fossa Lupara eruption. 

(2) The Astroni-Cigliano ridge—perhaps of no sigaifionnoe as an indication of a 
special crater wall, but merely a heap of débris from both craters, 

(3) The Crisei mouni—a amall elevation of some 25 metres in helght to the 
north of Cigliano, It may either be the summit of an old crater wall mostly buried 
by the détris erupted by other craters, or, as Deeoke suggests, a portion of the 
southern wall of the Montagna Spaccata volcang. 

Ik Quarto. 

The Camatdoli group includes tho craters of Quarte, Pianura, and Socoteo. 
The hills and valleys of this group, together with those of the Naples volcano, are 
discussed in greater detail in a secand paper to be published subsequently. 

The most northerly part of the Phiegrman Fields is occupied by the large oval 
plain of the Quarto, completely surrounded by hills. 1t has yet to be determined 
wheather the hiila to the east and west are of the same age and originally due to 
the same eruption, However this may be, the Quarto is certainly not anch 
éimple crater ne has been aupposed. The high eastern walle lave every appearance 
of being crater-dlopes much denuded by the torrenta which have collected upon 
the high ground above. On the west the walle are much lower and have gentler 
slopes. On the north-west there is a broad, low ridge, which extends some distance 
into the plain. ‘The southern walls—at any: rate, in the neighbourhood of the 
Montagna Spaccata—seem to have been replaced by the ejecta from the latter 
volar At Monte Viticella and at ‘Torre Poerio a similar change may be found 
to have taken place. Neir the Catmpigtione, the conealope of Monte Cotvara is 
continuous with the “orater-slope ” (?) of that part of the Quarto, 

The cone-siopes- of the eastern Quarto are shared with those of the other 
volcanoes which bave built ap the Camaldol) massif, 

14, Pianura, 

Osly ove-half of the walls of Pianura are preserved. They attain their greatest 
elevation at Camaldoli, and are much eroded by torrents. The crater of Pliuura 
is in very nyuch the suze stage of destruction as the crater of Nisida; their shapes 
ate similar, There is gvological evidence of the orater having been filled with a 
lake until tolerably recent times (Johnuton-Lavis); now the surface water passes 
ai inte the adjoining Soceavo busia by a channel, which has been excavated of 
tho foot of the Pignatiello spur to a depth of 45 feot bolow the level of the roadway. 
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20. Seecawe, 

It ia generally held that the Soccayo basin in tho result of A volcante eruption, 
If that be eo, it seems to mo that it-camot have contributed largely to the 
Camaldoll massif, because the contour-lines of the. cone-slopes run concentrically 
with the ciroumferenee of Piagura, and not with that of Soccavo. 

Lastly, them ia the range of hills extending along a stralght line from the 
Observatory hill at Capo-di-monte in a south-westerly direction aa far an Nisida, 
From: their disposition, it would seem as if tho crust of the arth had giron way to 
the volcanic forces along this line; and, farther, that the fool of volcanic activity 
were not uniformly distrilnted all wlouy the Ine, bat wers coneuntrated at poluts, 
two of whioh lay slightly to tho south, nud two to the north of tho lines, The two 


Cervabielt. Soocsre plain. 





Plate of Piavara, 
rq, 10.—mesarienw SPUR BELOW PANALDONL 


lying to tho south may be called Naples and Chiafs; the two 1 the north, Fwori- 
grotta and San Strato ; and to these a Gfth waz added—Nisida. 

Tunnels which have been excavated for the purpose of leading railways and 
sewers through the hills, have rovedled imusees of trachytio lava, such as are known 
to occur fn other crater walle, 4.9, Aatroui, Sulfatura. 

31. Naples, 

The old town of Naples lies at the foot of the semicircular range of hills, Loving 
al) the appearance ofa crater-alope, and extending from the Capodimonte Observa= 
tury to the hillaf St Blmo. ‘lhe entire southeast half of the wall of the crater 
ie wanting. The fioor is perhaps oonterminous with the slight elevation or platesu 
npon which the old Roman Neapolis stood. At the ptdeent day the southern 
margin of thin platedu ean be traced along a line from Sant* Agostino to the 
University building, where the fall |i 90 wteep as to necessitate the employment 


of atepe aa a means of placing the thoroughfares above in comminnication with 
those below, 
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The cone-slopes on the west are tiurled among the defria of the Camalioll 
museif, Tn the south they become continuous with the Chiaja cone-slopes, 

‘The course of the Vallone di Sagtiscendi perhaps owes ite present position to the 
Naples crater. The upper tributaries of thie valley commence on the cone-slopes 
of the Pianure voleano. The valley skirts the north of the Soceava crater, pursuing 
& westerly course; a3 soon aé it reaches the spot where the cone-slopes of tho 
Naples volcano might be supposed to be, it taros eharply to the north. Then once 
more it turna west, skirting the northern walle of the Naples yoleapo, and finally 
turning south it rune seawarda to the east of Naples. The course of this valley 
certainly seems to afford some coufirmatory evidence in favour of the theory that 
4 voleano once existed where Naples live now, 

22, Chiaja (Mergellina, Servis, 8). 

Adjoining the bay in the hills identified sbove with the Naples volcano t# a 
sooond, extending from the Castello dall’ Ovo to the Sannazzaro spur, south of 
Morgellina, If this be the remains of a crater, ite walla have been breached from 
the south, and twothinds of its floor are sabmerged; the remaining thini is 
oocupind by the new western quarter of Naples between Mergellina and the Pizzo- 
faloony ridge. On the east the cone-slopes become continuous with the cone-slopes 
of the Naples crater. In the angle between them, below Antignano, is a valley 
which discharges ite waters into l'Arena, in the Soccavo plain, On the west the 
tonr-nlopes meet the crater-slopes of Forigrotta. 

Posilips ridge. 

The sea horizon, as viewed from the Chiaja quarter of Naples, is closed In on 
the west by the besutiful ridge of Porilipo, extending for some 34 miles from the 
Vomero, ‘Ihe uniform crest of the ridge lies near ite western side, immediately 
above the steep slope which leads down to the Puorigrotts and Bagnoli plains below. 
‘The incline of the esstern slopes commences more gradually, but ends more abruptly 
in the low cliffs which fringe and are being undermined by the sea. 

23. Fuori; 

At the northern end of the Posilipo ridge, and curving away from the sweep of 
hills already described as the erater-slope of the Chiaja volcano, lles another con- 
cave slope, open to the west, embracing the village of Fuorigrotta, and extending 
from the Torre Cervatl spur below the Villa Patrizi to a second spur beneath the 
name “ Monte di Dio“ on the maps, If thin slope be the crater-slope of a Puori- 
gtotta volcano, its northern wall fs very probably indicated by the rampart which 
divides the low-lying Foorigrotta plain from the higher level of the plain of 
Socoavo, It is partly, no doubt, owing to this andden “ step" between the levels 
of the two plains, that the watercourses which traverse the Soccavo plain have 
been oxcavated to their present depth. 

Therw js aleo an indication of the western wall of the Fucrigrotta crater in 
the terrace on which stands the Masseria Terracina, at the foot of the cone-dopes 
of the San Domenico ridge, or eastern wall of Archiagnano. Tf this interprotation 
be the true one, the Fuorigrotta crater wall would seem to be older than that of 
Arohiagnano, but not ao old ae that of the Soccave crater. 

24. Siem Strate, 

Between the “Monte di Dio” epur snd its termination in the Coroglio, the ridge 
of Posilipo has undergone so much denudation that it ia difficalt to discover any 
signs of « crater, even If it ever formed part of one. The hill, too, alters ite 
character te some extent, for, whereas the western slopes retain tho steepness 
which marks the crater-slopes of Fuurigrotta, the south-eastern slopes become far 
lesd uteep from the ridge to the tops of the sea-worn cliff, The width of the ridge 
becomes somewhat greater, reaching a maximum at the Ospo, All along the south- 


No. IV.—Ocronmr, 1897.) 27 
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eustern slopes, at right angles to the line of the ridge, are @ number of small 
valleys eroded by the torrenta which scour their buds in wet weather, and which 
have co-operated with the sea in producing that charming anccession of lttle bays 
(eale) to which this beautiful coast owes much of its picturesquences, At Coroglio 


Grotta det Tavel Seoglie di Vergithe. 





rie, 11,—TCrA CLIPFe Bae? OF THE CALA Dt THK TAnEM!, 


the ridge terminates abruptly. The cliffs extend the entire height of the ridge, 
and the rocks in the vicinity exhibit the marks and scare of many « battle with 
the wea. Several rocky laleta lie below, detached from the mainland, The Gajoln 
ani the Lazzaretto yecchio rocks are inhabited ; others, such as the Tavola di Mare, 
Hie just awash with the surface of the water. The rate at whioh the land is being 
wathed away might be estimated by an examination of the numerous ruins of 
Roman buildings still lining the shore, 

From the analogy of undoubted crater walls, I am inclined to consider the 
western steep slope of the southern half of Posilipo aa a ocrnter-alope, the south- 
eastern cua as a cone-slope, of a crater the centre of which lay in the Bagnoli 

not far from the small voloanis hill of Santas ‘Teresa. 

25, Santa Teresa, 

The Montagnella di Santa Teresa ls a miniature horseshoe-shaped mound in 
the middle Of the Baegnoll plain, Situated almost in the centre of the " crater 
of the San Strato volosno,” it may be considered as representing the last expiring 
offort of voloanic activity in that region, It has been breached by the sea on the south. 

24, Nisida. 

Lying just off the south-west end of Posilipo ie the island etater of Nixida. The 
es has washed away a large portion of the south-western wall, and lias opened the 
flooded crater towards the south #0 an to form a nataral harbour, The western 
crater-slope of the Porto Paose in much steeper than the eastern. ‘The cliff, like 
those of the end of Posilipo and of Capo Mineto, rise vertically from the sea. Stall 
fragments both of eastern and western walla have become detached as two islet 
rocks, known as the Guglia di Levante and Guglia di Ponente respectively. 


Retiative Aces oy Vorcaxons 

Tha only crater of known age is the Monte Nuovo. The othes were formed 
tu prebistoric titues, and it seems almost impomible to form even a rough 
estimate of their absolute ages. On the other hand, there is often yery considerable 
evidenoe that one volcanic structure te older than another. It may be that one 
does pot exhibit such a weatherworn appearance ae its neighbour, or that it has 
sprung up o the periphery of another, or, again, that ite djectaments overlie those 
of second volcano. These are taken ss teste of relative age, and the 
table as been constructed to exhibit the results obtained by euch testa In the 
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table the younger structures are arranged above those which are considered to be 
older, ‘The lines connect those between which it is thought that some evidence 
of relative age can be detected. 


Conclusions. 

Tn conclusion, it has been shown that almost all the bills in the Phiogrman 
fields are cither the entire walls of voloanio craters or portions of walle of volcanic 
oraters which have been, to 4 greater or less extent, washed away by the action 
of rain or the ma, or have been partially destroyed or buried by more recent 
volcanic 

Secondly, these volcanic cratera are distributed over = crescentio area round 
the bay of Pozzuoll; the more recent ones are situated closer to the shore of the 
bay than the older ones, indicating & gradual march of volcanic vents nlong fines 
radiating towards the centre of that bay, In other worda, the general effect of 
voleanio activity has been the accumulation of new land around the bay of 
Porsmnli, Inasmoach os water seems to be a necessity for a voloanic eruption, 
this progression of the voleances seawards may stand in some relation to the 
channels by which water ha» obtainsd access to the fires below. 

Thirdly, wherever crater rings of a larger and smaller diameter overlap, we 
never find a larger ring experimposed on a smaller one, The smaller ring always 
in superimposed on the larger, The conclusion to be drawn is, that the volcanic 
aotivity of the region haw been decreasing io Intensity, The sane proposition is 
proved for a single locality by the Campana series of craters, 

Lastly, considering the amount of attention that has beon paid to the Phiegrwan 
firlds by geologists, minvralogists, and travellers, it ls a matter of surprised that oar 
knowledge much of the region ls so incomplete. Apparently the 
interest of the more perfect und still active manifestations of volcanic energy in the 
vicinity have so entirely absorbed the attention of visitors, no less than that of the 
residents, that they have not been able to stady the less perfect, dend, and partly 
buried ruins of the older craters as fully ac they deserve. 

One subject which I should like to suggest for future fovestigation to the exact 
configuration of the wea-bottom, expecially in the vicinity of the havks which rise 
up at several pisces near the coast. A weries of soundings taken close together in 
the neighbourhood of sume of these banks might reveal the existence of curved 
crater-like hills on the sea-bottom, very similar to thowe on the land. Attention 
has been drawn to the bar which closes the Porto Miseno, itself probably the aur- 
viving eastern wall of that crater. 

The ruin-covered shos! named Fumes may perhaps Indicate the southern wall 
of 4 etuter on the site of Lago Luctinun, The Mexzogiorno bank may be a 
submarine crater wall south of Capo Misenum, and the Bends Palu:nmo banks, 
rising up to 25 and 27 fathoms, with » depth of 54 fathoms between them, reprosent 
@ condition not unlike that of the Cumpigiione, were it sabmerged to the same 
depth, La Catena and many other shoals round about Proeida and Ischia would be 
well worth o cateful aurvey. 

I have, eo far aa possible, reviewed the region from a porely morphographical 
standpoint, studying its features in their purely topographical aspect, consequently 
my conclusions taust be regarded a9 sagzestive rather than as final. ‘Their 
ultimate proof or disproof resta with the geologist, and if they stimulate him te 
extend his researches, my Inbour will not have been in vain. 
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APPENDIX A. 
Lier or Mivenat, Spaises, Pomanotes, xo Morerre 


Names of springs, bathe, ete, in use in or lefore the sixteenth century are printed 
tn italies, 

During the fifteenth and sixteenth centuries, and even earller, the Phleghean 
Fields ware celebrated for the number, variety, and excellence of their natural 
hydropathic establishments, If we may trast the writings of contemporary 
physicians, there wae no ailment but had ite appropriate remedial waters and batha 
in this favoured country. Michusl, the grandfather of Savonarola, followed by 
Rartholomuus Taurinessia and a number of other writers, has described, and 
Alcadinus bas sung, the medicinal virtues of the mineral aprings. The height of 
their fame waa reached In 1/08, when the Spanish viceroy, Pietro Antonio d’Aragoua, 
wade the bathe moro accessible, and caused three tablets to be inscribed with « 
descriptive directory to the baths. ‘The first of these guide-inscriptions was placed 
at the entrance of the Grotta di Posilipo, the second in the Piszea di Padro di 
Toledo in Poxzuoli, and the third near the Sudaroria di ‘fritoli. For further 
information the curious reader was referred to the works of Sebastiano Bartolo, 

Lag Fosano.—Fish are said to hare been killed by gaseous emanations during 
the eruption of Vesuvius in 1834 (Danbeny). 

Monterillo, Fumarole. 

Misexo~-Grotta del zolfo, north of Porto Miseno, Fumarole depositing salts 
and sulphur, 

Finccchio, Fumarole, Balnewm Fienéeulé (Elysiis). . 

Ba1s.—Numerous warm springs occur along the coast between Baia and the 
Stufe di Nerone. During the sixteenth century the following baths were used for 
roodicinal purposes : Bagni di Spelunca, di Braceola (near the Traglio), delle Fats, 
ded” Vescovo (= balnaum Funtis Episcopi), di (7ibborese, aoyie dé Culina (= dbalnansg 
Culm), argue det Sole ¢ della Luna (= balnewm Cursaris of Alcadinus), 

Srvrz ni Newoxe (= Sudatorium Tritulé, auct.).—Fumaroles and spring of 
hot water, When the railway tuocel waa driven through the hill, many Roman 
cuniculi were encountered. Some were traced for 100 metres. ‘They wore probably 
used for collecting vapour for sudatoria (Johnstone-Lavis), Close at hand were the 
baths culled Salviana (= helaeum Sylviane), dé Tritoli, dé 8. Giorgio (= balneum 
S Gregorii), del Petroleo, and Vacque di Pugitlo, At one place in the vicinity the 
temperature of the sea-water was found to be 55° ©, or 151° Fabr, (Schmidt). 

Mowre Nvovo.—One fumarole, “ fnmeta di teavi di facco,” fe in the middle of 
the south-west slope; another is on the western side, The toyui di Tripergole, del 
‘Are, di Rainiero, dé San Nicola, della Scrofa, di 8. Lnoia, di 8. Maria, di 8. 
Croce ato sald to have been buried beneath the mountain. 

Laco Avenxva—The Siby!’s Cave, with ite ancient Sayno Palombara, ot hagne 
ella Sibitla and the bagni di Suevellerrio and del Ferro, were all situated: close tu 
tho lake. The Acqua Capona atil! rises in the temple of Apollo, 

Oyareex of Cawrawa,—Fumaroles (extinct) a few yards to the north of the 
Grotta df Pollicino (Deceke). 

Poxzvott.—Temple of Serapis. Acqua dell’ Antro and Acqua sella Macchina, 
warth waters containing carbonates, sulphates, and chlorides of sodjum aod ca'clum, 
magnesium carbonate and chloride, irou carbonate, aluminium chloride, Acqua dei 
Lippost and Acqua Media are cold aprings of similar composition. 

Bagni Cantarelli, Fontana, del Prato (= dalnenm Ciceronis), ‘The hot springs 
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of the Layne Ortedonico, in the grounds of the Villa Cardito, were flowing in 1607 
(Sarnelli). 

Sourarana.—Fumarcles dopositing sulphur, ammonium chloride, and areenlo 
sulphide, Salneum Sulphataria: sew For’ Vuloani, 

The Pisciarelli flowing from the Colles Leucogael were once rich in alum, The 
annual output of alum salts waa valued at 20,000 sesterces (2160) at the time of 
Augustus (Pliny, 18, 29). Some recent borings to a depth of 25 metres, undertaken 
to rediscover the old alam: water, only encountered sulphureous eprings. For the 
results of Dr. Cirilly's analysis, made in the latter half of the last century, see 
Hamilton, Explanstion of Pi xxi, The Agua Buller was famed for ite medicinal 
properties in the fifteenth century (Savonarola), It used to contain sulphate of 
itme, alum, irop, sulphurous acid, and sulphuretted hydrogen. 

Asrnoxt-—Acque degli Astruni (= Balnewm Aqua Struma, Ugolinus) aro said 
10 have been warm and » 

Laso Acxaxo.—Streame of bubbles of almost pare carbonic acid gas used to 
rise through the water before the lake was ron off in 1870 (Deville), The older 
authors, Savonnrola, Elisio, ete,, comment wpon the absence of fish, and upon the 
abundance of frogs and serpents. 

Grotta del Cane. Warm carbonic acid gas mofette. 

Grotto d'Ammonisco, Carbonic acid gax mofette. 

Stufe di San Germano, or di San Giacomo (= Bainoum sicoum, eeu studutorinu 
3. Germant). Carbonic acid gas and snlphuretted hydrogen. ‘Tho gas from the 
different orifices differs much in compesition (Deville). 

Baowowt—Thore are many warm springs between the vad of Posilipo and 
Poszwoli, The name Termo explains itself. Bagnoli takes its name from mineral 
baths containing sodi:m carbonate, sulphate, and chloride, as well as free carbouic 
acid gas. 

Acqua di Subveni bouin| contains more sodium chloride than the waters at 
Bagnoli, aud also chlorides of exlojum and magnesium. In tho sixteenth century 
the chief medicinal springs were the bainewm forés Crypter, near Positipo; daineum 
Suncare, talnenm Plage (=bagno di Bagnolt); talnewm Petew and tleeww 
Caluturer, beneath Monte Oithano; baynu dé Sowviend Anemia’ (= Zuppa d'Hwo- 
mini), bagno di S. Anastasia (=balnenm Arenie), anil bayno dell’ Adjutorio, 

Fooutanerra.—Balneum de Tripta (Savonarcla) (=bagno dé fuori Grotte, 


). 
Nartas.—Santa Lucia (Acqua Sclfures). A sulphurecue spring with carbonic 
acid pax 
Castello del’ Ovo (Acqua ferrata di Pinzo-faicone). A ferragineour spring with 
large quantities of free carbonic acid gas, 
Palazzo Reale. An artesian well producing water containing much carbonic 
acid gaa, salts of Iron and magnesium, and ealelym carbonate. 


APPENDIX B. 
iter or Taacuerse Rock Masses asp Lava-stnname. 


Moxte bt Procma.—a At bases of two beadlanie, one to the north, and the 
other just opposite the Scogilu di S. Martino. 
&, Punta di Torre Puma, 
+ Pletre nere, or Schiavone. 
Moxte Noovo,—Lava-stream on south coneslope. 
Mowe pr Coma—a Trachyte foundation, 20 metres thick, 
& Layer of vitreous trachyte, 1 metre thick, above a grey tuif. 
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Cavern pr Campaxa.—a. Trachytic: mass on east of Fossa Lupara, which has 
been rent asunder to form the Songa, 
8.—A lava-ttream on north-west side of middle crater wall (Scacchi). 
Moss Convana.—A lave-stream is Indicated on north-east slopes near the 
Montagna Spaccata, in s model’ constructed for the South Kensington 
Museum by Amedeo Aurell. !t has not been seen by the author. 
Asraoxs.—a. The crater is plugged by trachyte, which rises to form the two 
mounds known as the Rotondelln and I’Imperatrice. 
&. Trichytic dyke in east wall of crater. 
SoLraTana.—Trachyte appears in at least three places in the fioor of the crater, as 
& large mass in the south wall, und also on the slopes of the Colles Leucogail, 
Moxrx Orinaso.—Trachytic boss. 
Moyrn Srrxa.—Vein of Trachyte on north aide. 
Narizs.—a. Trachytic mass near S. Maria del Pianto (forth), 
&. Trachytic mass at Pontanelle, recorded by Uretalak. 
+. Great thicknesses of trachyte are traversed by the tunnels of the Colletori 
Pluviali delle Colline and of the Ferrovit Cumana, under the Corso 
Vittorio Emanuele and Via Tasso. 


Rernuences. 
oon: Breislak, 8—Voyages physiques et lithoiogiques dans ia Campanie, Paris, 

iL 
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8. Jervis, G.—Supposed Quaternary aod since Submerged Volcano of Mergellina 
at Naples Mediterranean Noturalist, ii,, 1892. 
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tion of the Volcanic Phenomena of Vesuvius and ita Neighbourhood. rit, Assoc. 
Reports, 1238-1892. 
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12, Both, 7.—Der Vesuy tind Umyebung von Neapel. Berlin, 1857, 

13. Sandys, G@—A Relation of a Voysge begun a. 1610. Sixth edition. 
London, 1670. 

14. Schmidt, J. ¥.J-—Dio Eruption dee Vesuv im Mai i455 nebst Beltrigen 
stir Topographie der phiegriiiechen Folder, Wien, £850. 

15, Serops, G, Poulett—On the Voleanic Mstrict of Naplee, Trane, Geol Soc 
Lemeon, ti, 1827. 

16. Walther, 3.—Die geographische Verbreitung der Foraminiforon anf der 
Secca di Bonds Palumma im Golfo yon Neapel. Afitth. Zool. Stat. Neapel, viii, 
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For a bibliography of the Campl Phlogral, ste H J. Johnston-Lavis, The 
South Italian Volcanoes (Naples, 1891). 

(To be continwed.) 
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THE MONTHLY RECORD. 
EUROPE. 

The Sale of Ordnance Maps.—A parlinmeutary paper hax lately been fesued 
relative to the sale of Ordnance maps, which shows that by recent arrangements 
the facilities given to the public for obtaining maps at various towns throughout 
the country have been greatly increased, Mr. E. Stanford still remains the sole 
agent for the sale of Ordnance maps within the county of London, while for the 
cities of Fdinburgh and Dublin Messre, J. Menzies & Co. and Mesers, Hodges, 
Figgis & Co. have been appointed agents respectively, Agencies have also been 
instituted from January 1, 1897, in a number of other towns throughout the United 
Kingdom, and armngements have been mado whereby orders can be given at the 
head post offices of many other towns at which there is no agent The agents 
throughout the country are bound to keep at the respective depOts * such a etock 
of the Orduance Sarvey maps, with the relative area books, and of the index maps 
and catalogues, as may be, in the opinion of the Board of Agriculture, sufficient to 
meet the ottinary calls made upon them;” and it is further specified, in the case 
of Londoe and Edinburgh, that *the agent sball keep at least one copy of wvery 
Ordnance Survey map (of England aud Wales and Scotland respectively), whether 
colourel or uncolonred, which shall not have been superseded by a later edition,” 
Tho selling prices are fixed by the Bourd, and are not to be exceeded by the 
agents; facilities are alio to be given for the exchange of acy map purchased by 
tulstake for another, provided it be retarned promptly and in good condition, and 
another taken. As the agents appointed already number nearly 140, the advantages 
to the public of the new systea are at once apparent. 

The Eifel Maare.—In continuation of his limnological studies in Germany (see 
Jowrnal, vol. vii. pp. 198, 109, vol. viii. p. 634), Dr. Wilhelm Halbfass contributes 
to the July number of Petermanns Mitteiiwagen the results of bis observations on 
the Eifel Mare, Goologically, these small lakes, elght in number, exclusive of a very 
«mall ane which la on the point of being obliterated by the growth of ready vege- 
tation, aro uhivereally recognized as filling the craters of volcances which came to 
an end in the first «tage of their activity. ‘They are mostly somewhat round in 
shape, with an increase in depth from the margin to a point in or very near the 
middle, ‘Ube following table gives in English monsures the main results of the 
observations of Dr. Halbfase;— 


pr red 
on 
Miles, Miles, 

Lanchor Kee «| M6) P16 S367 
Pulver Maar aA « O42 O40 41x 
Moerfelder Maar .. -| O47 O28 “4 
Holsmear ... i 020 O16 I 
Ulmener Muar... ~ 020 OF a 
Weinfelier Maar .. oe «6083 (038 135 
Gemiindener Masa: a O20 Op 4: 
Schalkeonmehrer Maar .., OD) U3] res 





Ptolemy's Geography of Indo-China—Mr. G. E. Gorini, who bas for 
some years devoted nis attention to the elucidation of Ptolemy's statements 
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regarding the geogmphy of the Trane-Gangetic India—a task in which previous 
vceutnentatora have met with slight success—coateibutes a paper oa the preliminary 
results of hhis researches to the July number of the Journal of the Royal Asiatic 
Society. Although these results are 28 yet imperfect, owing partly to the difficulties 
tu which the writer has been placed through want of access to the complete litera- 
ture of the subject, he has done enough, If tls conclusions are to be relied on, te 
shed 4 new and in many ways unexpected light on the difficult question of the 
knowledge of the far East possessed by the ancients. The methods previously 
adopted have failed, Mr. Gerini thinks, through being too theoretical on the one 
hand and too empiric on the other, ‘The attempt to find a formula of correction 
applicable slike.to the better known and to the outlying parte of the world must 
fail, considering the ureater imperfection of data necesearily existing in the case of 
the Intter, while the method of identifying Ptolemy's places morely by a com- 
patison with modern names is evidently faulty. Mr, Gerini’s method depends on 
the identification, by « study-of old records giving information regarding the marts 
and emporiums of trade ou the coasts In question in Ptolemy's time, of one of 
eore of the Intter’s stations, in order to supply & basis for the determination of bis 
amount of error in the regions beyond the Ganges. The first stations thus identified 
wore Ptolemy's Akadra and Pithonobsste, which, according to Mr, Gerini, corre- 
vpond with the Bay of Ka-Dran (the present Hatien) and Panthai-Mus on the 
Kambojan coast of the Gulf of Siam. Tho formule of correction obtained from 
these and other positions, when applied to Prolemy’s oo—mlinates, give remarkable 
results, which lead the writer to the conclusion that Ptolemy's geography of the 
fndia extra-Gangem is still capable of fairly accurate interpretation, and preseots 
perhaps fewer difficulties than the Cls-Gsngetio portion. An interesting identifi- 
cation supplied by the method adopted is that of Ptolemy's “Stone Tower” with 
Khoten, while by swinging round the farther coast-line of the “ Magnus Sinus” 


Gerini thinks that his resarehea will throw much new light on the trade relations 
of the ancients and the early routes of commerce in the Eaat, 


The Yakuts.?—The work under the above title, which bas lately been pablished 
by the Russian Geographical Society, is a splendid addition to the geographical 
literature of Northern Siberia. The author, ¥. L. Sierossewaki, was a palltical 
cxlle, who waa sent, in 1880, by onder of the administration, to be settled at the pole of 
cold of the eastern continent, Verkhboyanak, » village consisting of a score of houses. 
There he was kept for three years, and, owing to a certain leniency on the part of the 
local police officer, waa allowed to descend the Yana river to ite mouth, there being 
evidently no danger of escape in thoue anpopulated icy deserts, In 1883 he was 
transferred farther east, to Sredne-Kolymak, on the Kolyma river; and in 1856 was 
allowed to go to the capital of those desert regions, Yakutek. Thence he wae trant- 
ferred to « atill remoter spot, on the Aldan river, and in 1887 to the Nama Yakut 
village in that same district. There he carried on agriculture wy till 1892, when, the 
term of his twelve years’ exile being over, be was allowed to settle In Irkatsk. In this 
town be spent eighteen months working itt the library of the Siberian Geographical 
Society, aud an Irkutsk lady, Madame Gromova, the head of « firm of trailers 
in Yakutak, volunteered to pay the coste of publication of the remarkable 


* “Tho Yakuta: An Attempt ot an Ethnographical Desoriptiva.” By. ¥_ L. Sisros. 
cowski, Published by the Rossiat Goegraphinal Sceiety, noder the xupervision of 
Prof, Veselovaky, with the aid ofa grant from A. L Gromora. Vol. i. St. Petersburg: 


1806. (168 Hlustrations, portrait of Middendorff, and map.) 
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othnographical materials which V. L. Sieroszewsk! had collected during his peregri- 
nations. The Russian Geographical Society at St. Petersburg undertook to’ edit 
that work; while Baron Toll, the meteorologist E. W. Stelling, and the botanists §. 1. 
Korazinaki and J. P. Prein undertook to read over the manuscript. The result is now a 
handsome octavo volume, with s map and 168 excellent photographs and drawings, 
which were made by thioe Russian artists from the author's sketches. ‘This work is a 
teal mine of trustworthy and digested information about the nature and the inhabi- 
tanta of the region. It is very well written, with an excellent sense of proportion, 
and with full knowledge of the excellent works of Middendorff, Maack, and other 
previous explorers; some parts of tt, especially those which deal with the climate 
and. the vegetation, are fine specimens of geographical literature, every page contsin- 
ing some little detail eminently characteristic of the nature of those dreary regions, 
After a rather too short geographical sketch of the country, the climate, the 
Vegetation, and the fauna, a» well as the domestic animals of the Yakuts, are 
described (180 pages). ‘Tho remainder of the book (700 pages) is given to ethno. 
gtapby. By analyzing the folk-lore of the Yakuts (for which, besides the authors 
own notes, excellent materials are found in the little work of the great explorer of 
Russian folk-lore, Khudyakoff, who also lived many years 59 an exile in the same 
region and died there, bis materials having been published after his death by the 
Siberian Geographical Society)—by analyzing that folk-lore, as well as the traditions 
ay to the climate of their former abodes, tha names of auch animals na do not ocour in 
the present abodes of the Yakute, their ealoudar, and so on, the author shows that they 
nat have come from the south, and very probably from the south-west, He then 
discusses their gradual «preading, and their physical featores, a» well as the ad- 
mixture among the present Yakate of Mongol, Manchurian, Tungas, and Russian 
blood, Most of this was, af ovarse, already known, espocially through Middendorf's 
capital work, bat even this chapter contains many Interesting new detaila The 
economical fuundations of Yakat life, their food, their dress, and their arts, a8 woll 
as the conditions of work (wage-work, association, hiring of cattle, ete), are 
described, A very Interesting chapter, fall of new and woll-interproted informs- 
on, le then devoted to the clan organizstion, socient and modern, to the present 
village community, to family relations, to the children, their treatment, and their 
games, and finally to marriage and love. The two last chaptors are given.to folk- 
lore, various recently published materials having been taken into ucconnt, The 
wealth of information contained in this volume appears at once from the above 
enumeration, und agaln the regret must be expressed that this work, like scores of 
ethers, which would be oxcellent reading for wide circles, remains unknown in 
Western Europe, even in abridged oditions. The map which is appended to 
this work gives the distribution of all the present clans, while the drawings and 
photographs admirably illustrate the text, 


A Journey in Southern Arabia. *—Alihough the journey described by Herr 
Hirsch tn his recently publiahed work was made more than three years ago, so 
little has been written, or is in fact known, concerning the interior of Southern 
Ambia, that the appearance of the book is welcome, as supplying detailed informn- 
thon with regard to « «mall portion at lesst of that interesting countey. The 
principal Journey made by the German traveller—in fact, the only one which took 
him Into the intecior of the country—colncided very closely with thé route of the 
late Mr. Bent to the Upper Hadramut valley in 1804, ie. Just year later, aml as 
it wae dosoribed in outline by Herr Hirsch himself in the third volume of the 


* Leo Hirch, ‘Reisen in Sld-Arshlen, Mehraland tnd Hadrumut! Leiden 
Bell. 1897, 
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Journal (p. 190), it is unnecessary to go into detail hero, ‘The book ls kept within 
moderate compas, and forms a consecutive narrative of the traveller's experienees, 
containing also many details as to the physical features of the country along the 
route, Frequent readings of the barometer and thermometer were taken, bat would 
have been more useful if recorded in a table at the end, than interspersed, as ls the 
ease, with other matter in the body of the book. A list of the plants collected, 
numbering in all over one bundred and sixty species, and including one new genus 
and a fair proportion of wew species, is given a» an appendix. It shows that, if 
seanty, the flora of this part of Arabia is not wanting in Interest. The features of 
the country immediately adjoining the route are shown on a map of the soale 
of 1: 800,000, It may be remarked that the latitudes in the Upper Hadranut 
valley differ by considerably over half a degree from thoss given in thw sketch-map 
accompanying Mr. Bent's paper, although these were checked by astronomical 
observations with the theodolite. 

Termination of the Lyonese Mission in China —M. Brenier, the chief of 
the French Commercial Mission which during the past two years has traversed the 
western and southern provinces of China in various directions, reache! Macao in 
June last, accompanied by Dr. Debleune, thus bringing to close the tusk entrusted 
to him, Owing to # rebellion which hed taken place in the north-west of Kwang-si, 
aod which the mandarina seemed powerless to cope with, the travellers had been 
obliged to make a long détour by way of Kwei-yang, the capital of the province of 
Kwei-chou, In order to reach Canton. Accotinta of the journeys of various actions 
of the mission continue to appear In the Thur du Monde. 


AFRICA. 


Geographical Results of the Béttego Expedition —The publication in 
the ninth number of the Bolletino of the Italisn Geographical Society (1897) of « 
preliminary report by Lieats. Vannutelli and Citerni on the geographical results of 
Captain Bdttezo’s last expedition, accotapanied by 4 sketch-tasp of the routes 
followed, enables us to add tome details to those given in the last number of the 
Juterwal, and ty gauge with more prevition the value of the work sccompilahed,, 
which, taken in conjunction with Captain Bittego’s previous work of exploration on 
the upper Jub, entitles the deceased officer to a very high ratik among the modern 
explorers of Africa. In spite of the many travellers who have sought to unravel 
the geography of the southern Ethiopian highlands, » number of probleme still 
clustered round the tract of country lying north of Lake Rudolf, all of which have 
now been solved, in their broad outiines, by the latest Italian expedition to that 
region. The much-vexed question of the course of the Oro has been settled, the 
western shore of Lake Rudolf explored, and the yeneral hydrographic features of 
the Sobat ayatem, the last of the Nile tributaries awaiting discovery, have born 
defined, In addition to tila, o new lake of considerable size has been discovered, 
apparently forming a fresh link in the lacustrine chain which stretches throughout 
the whole of Kast Africa towards the shores of the Red Sea. It appears to be this 
lake which, under the name Abba, or one of ite varinnte (all of which are used 
generically for any large mass af water), has been so long vaguely indicated on oar 
mays as existing in the region sooth of Shoa. The Italian travellers found ite true 
name to be Pagade,* aud, having entirely compaseed Its shores, are able to delineate 
it with some precision. It ls described ax of great beauty, and contains twelve 
iwlands, all inhabited and cultivated. Ita lingth le about 06 mifos, and from the 
north it receives the waters of a mountainous region, which appears to separate ite 


* They have, however, christened it afresh—“ Regina Marghorita.” 
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busin from that of Lake Zual. It sends a short effiuunt southwards into the lake 
Abbaya of Prince Ruspoli aud Dr. Donaldson Sinith (called by the Italian travellers 
Chiamo); but, contrary to the statement of the latter traveller, this [ake is said. 
not tu-have any connection with the Sagan or Galana Amara which flows into Lake 
Stefanie. From Lake Pagade the «expedition made its way to the Omo, which after 
all proves to be identical with the Nisnam, the principal feeder of Lake Rudolf. 
Its valley is very narrow and enciosed by high mountain. walla, a fact which 
accgunts for Dr, Smith's inability to discover a break in tho hills from his view-point 
in the south, ‘The small yolame of water possessed by the stream ascended by him 
is explained by the fact that, during the latter part of his northerly excursion, he 
must have been following a tributary instead of the main stream, which makes 4 
wide bend to the south-west. The river Base of Count ‘Teleki is repreeentod by 
stream which loses itself in a mareh near the north-west corner of Lake Rudolf, its 
water only finding its way to the lake by infiltration. The western shore of the 
latter was followed na far sa the mouth of the Tirgol, the point reached by Teleki 
and yon Hihnel from the sonth, not a single stream spparently entering the lake 
during thia distance. The survey of this western shore proved that the width is 
Tees than has been shown on previous maps. The Sobst basin was first reached 
alightly to the north of 6° N.; a southern branch, the Juba, belog followed down- 
wards for some distance across plains of rich grass. The expedition then atrock 
across to the Upenv, the principal branch of the Sobat, crossing on the way the 
Shelu, which flows through « small lake. The Upeno hus « breadth of aver 300 
yards at low water, but iv shallow, 1 appears to be formed by the junction of the 
Bary and Birbir, the latter rising in the north-—ast, near the course of the Didessa. 

Consular Reports for 1896—Reporting on the trade of Tripoli, Mr. 
Dickson records a genotal state of stagnation, althoagh both imports from and 
exports to Great Britain show a alight ineresas, the demands for British cloths 
having somewhat improved, Italian shipping, however, maintains its predominant 
position, The hoped-for n-vpening of the caravan route to Bornu has not taken 
place, owing to the attitude of the Tuareg, and the hostilities between Rabab and 
the Emperor of Sokoto. From Harran, Mr. Rodd calle attention to the general 
complaint of want of substance in the cottons, ete. supplied from England, A 
better quality would meet with good mle. The Zella route ie still preferred to 
that from Jibuti, being. shorter, easier, and more secure. The report by Mr. KR. 
Cazement on the trade of Lourenco Marques aliows a considerable extension of the 
import trade, practically the only branch represented, and almost eatirely one of 
transit to the Transvaal. The trade with that country vid Dolagoa bay shows (in 
1896) an Increase uf 118 per cent. (fairly wall distributed over the separate tems), 
as compared with increases of 16 and 205 per cent. respectively wid Cape Colony 
und Natal, The large imports of food stuffs prove the iisregard for agriculture due 
to the gold fever, Butter forms « considerable item, and might well, Mr. Casement 
suggests, bo supplied by Ireland, England still holds the market for the better 
qualities of cottons and woollens, bat inferior kinds are largely supplied from the 
contisent, British ahipplug, except in the item of passengor traffic, still maintains 
a favourable powition, snd the Important fiitare of the port is generally recognized. 
The report on Zanzibar trade for 1506, by Mr, Cornish, moorda « falling off in the 
total amount as compared with 1696, due, it is thonght, to the plagae at Bombay 
and the decline in the price of cloves, the quantity. exported being very math leas 
in 1806 than in either of the two preceding years, A short crop is also feared for 
the present season. Great Britain takes the lead both for imports and exporta, and 
# satisfactory Increase in tho Import of piece goods is recorded; but bere, as elne- 
where, the sizing in the English cloths is complained of The exports to British 
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Hast Africa show an increase, and Zanzibar, ibis said, is becoming more and more the 
chief centro of commerce in East Africa, From Chinde a large increase In the local 
trade between the Indian traders and the natives is reported, but the slipping returns 
are very little different from those of the preceding year. Regolar lines of ateamers 
to this port are promiad, both by the Castle Line and the Messayrrics Maritimes, 
Damage continues to be done by the encroachments of the river. Mr. Alfred 
Sharpe’ report on Britivh Central Africs records satisfactory progress Iu the 
eeneral vondition of the Protectorate. Since tho successful termination of the 
Avgoni war, peaco has everywhere prevailed, ‘The Imports show a slight decrease, 
but the exports a considerable jocreass in mpite of a diminution in the amount of 
ivory, ‘The value of coffee exported increased by over £9000 a+ compared with 
the previous year, ‘The unusually high level of Lake Nyasa has rendered the Shire 
river channel navigable all the year round, and two new steamers placed on it by the 
African Lakes Corporation have proved a great success, A now vessel, far larger 
than any at present on Nyasa, ia under construction fur that lake, The une of 
liritieh carrency hae Inrgely increased throughout the Protectorate, and rupees are 
now hardly seen. Native labour is very plentiful. Mr. Pickeragill, in discussing 
the trade of the Congo State for the past year, considers that there is no great 
development to reeord, the apparent increase in imports being not due to an 
extonurve trade in the way of barter, bat mther to the introduction of goods fr the 
requirements of the Government, missions, «to, It may, therefore, be regarded in 
the light of outlay for the improvement of av estate. Ivory and indiarabber are 
the only paying products of the interior. The duties on these yield a considerable 
revenue, and there is no reason to fear a rapid exhaustion of the supply, but large 
capital is required to ensure success in trading ventures beyond Stanley pool. 


Trigonometrical Survey of British South Africa.—We are informed by 
the directors of the British South Africa Company that the Administrative Counc?! 
at Salisbary resolved in March last that a trigonometrical survey of the territory 
should be carried out in accordance with a plan suggested by Dr. Gill, Her Majesty's 
astronomer at the Cape. This Is brielly as follows: Chains, 15 to 20 miles broad, 
of very accurate single triangles, would bo carrivd across the country along certain 
lines, the principal being one from Tati through Balawayo and Salisbury, and 
beyond the latter in the direction of Blantyre ae far as circumstances should require, 
and another along the thirty-first meridian from Victoria te Salisbury, with north 
and south extensions. Loops of cheaper triangulation, beginning and ending on 
these chains, could include al! the more important parts of Rhodesia, 


Hydrography of the Sanga River, Congo Basin.—The wpinioo of M. 
Wouters that tho Goko, or Ngoko, usually put down aa a western tributary of the 
Sanga, may prove to be the principal branch of the river, has already been referred 
to in the Jowrnal (vol. vill. p. 562), Hin view appears to be supported by M. 
Lemaitre, an agent of the SocidtS Belge du haut Congo, who ix well acquainted with 
the lower course of both branches (Moneement Géographique, 1897, No, 24). He 
states that articles of English manufacture, some bearing the stamp of the Royal 
Niger Company, are seen in some numbers on the Goko, while very few comparatively 
are met with on the Sanya, He be therefore, like M. Watiters, inclined to identify 
the Goko with the Lom, crossed by Mizon in the south of Adamaua. ‘The Jo, seen 
near Its source by Crampe! in 1888, he considers to have a parallel course with the 
Goko. ‘The Eastern Likuala is of less importance than some travellers have suppoeed. 
East of the Sang, M. Lemaitre heard of au important trade centre named Labi, on 
ariver which, from the native accounts, would seem to be the upper course of the 


Thongs, s tributary of the Dhangi. 
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The Climate of the Congo,—At a hygienic congress bald early in August at 
Brossels, undor the presidency of Dr, Kaborn, many points relating to the mean 
of improving the health of Europeans on the Congo were discussed. While 
acknowlodging that complete acclimatization ln impossible, most of the speakers 
laid stress on the. possibility of diminishing the death-roll of Haropeans by atrict 
attention to the rules of hygiene, the want of which is secountable for a larze pro- 
portion of the deaths. In fnot, a distinct improvement has already been disclosed 
by statistics. ‘Ibe examples of India, Java, and even of Belgium: itself, show what 
may be done in time in. this direction, while evan now the mortality on the Congo 
is leee than in the Cameroons, the Niger, or Cochin-China. The northern races of 
Europe have shown themselves ov less capable of ailaptation to the climate than 
the southern, the important factors boeing, not race, but temperament and good 

and nourishment. Even the negroes, though content with « vegetable 
ifiet when living at mse, require more supporting food when performing severe 
Isbour, Tho Congo railway, it was remarked, is likely to have a beneficial result 
in facilitating the procuring of eupplies. It waa recotumended by more than one 
speaker that, as a general rule, two years should be the limit of continuous service 
on the Congo. 

M. Eysseric's Journey in the Interior of the French Ivory Coast— 
Early |y the presstit year M, Kyseerio atarted from the French Ivory Coast ou 
journay of exploration in the little-known western districta in the interior of the 
colony. A brief outline of the joursey, from which the traveller has now returned, 
appears in the Comptes Headus of the Paris Geographical Society (1897, pp. 262), 
M, Eysserio’s plan was to dacend the western branch of the Bandams river (known 
us the Red Bandamas), and make his way westwards to the Kavalll, which forme 
the boundary between French territory and Liberis. This programme ho waa 
unable to carry out completely, owing to the hostility of the natives; but he 
executed a survey of the Red Bandams, and returned to the const through the 
mountainous district of Kami, said to be rich in gold. His survey waa checked by 
4 considerable number of astronomionl observations. 


AMERICA. 


Climates in Davis Bay and Baffin Bay.—Mr. Malph S. Tarr, a member 
of the Peary Gresvland Expedition, coutributes.a paper to the Anertoan Journal of 
Scienee on *ome points connected with the marked difference in climate observed on 
the two wides of the sea separating Greenland from the American coasta, The name 
* Davis bay,” it should be stated, ie proposed for the innominate area extending 
from the main Atlantic to Davia straits, The author journeyed along the Labrador 
sod Baffin Land coaste during the sammer of 1896, travelling northward Inte In 
July und southward early in September, and spending the intervening period on 
the Greenland coast, where he resched 74° 15° N. int. His observations are con- 
cerned with traciny the effects of provailing winds and dcean currents in the dis- 
tribution of the ice, and from these he Is led to speculate on the relations of changes 
of level in the land to past and present glaciation. The main point it ia desired to 
establish fa that the climatic conditions of Baffin Land and Labrador are “ wonder- 
fully near those which produce glaciation.” Without predicting that thone regions 
are about to re-enter a glacial period, be considers it safe to say that if the eleva- 
tion now in progress continues, tho time is not far distant when valley glaciers will 
wgain appear in the Labrador peningala, and when those of Baffin Land will in- 
orem in extent, and this would, of course, be a great step towards the re-estahlish- 
tent of a general ioe-abewt. On the Greenland side there is distinct evidence that 
# subsidence of the land ie going on, and that the loe-front of the (ireenland glacier 
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is retreating; this jw especially noticeable in the Upper Nugsuak peninsula. ‘These 
observations—like those of Gregory in Spitsbergen—ara of the greatest geological 
Intorest in explalning the details of the processes of erusive action under thelr most 
active conditions, Mr. Tarr’s suggestions as to the possible balancing action of the 
mere weight of ice producing elevation anid. subsidence, and adjusting itself anto- 
matically by the variations of temperature due to changes of level, aro valuable in 
connectlan with some of the recent observations in the Missksippi basin, and 
indicate opportunities of further investigation, But the main facts seem still the 
subject of considerable disagresuient amongst American geologists, 

Ascent of Mount St. Elias.—Tiho sscent of Mount St. Elias has been accom- 
plished by the Italian expedition undor Prince Tuigh Ammniliv (ante, p. 214), The 
foot of the moantain having been reached alter thirty-eight days’ lard travelling, 
during which the members of Mr. Bryant's party were met returning from on 
unsuecesiful attempt on the mountain, the sscent was begun on July 30, A 
height of over 12,000 feet was reached on that day, and the ascent. completed on 
daly St, the effects of the rarefied air being severely folt. The height of tho 
fnountain was foand (by tercurin) barometer) to be 18,000 feet, a result which 
agrees romutkably. with the estimate of Prof, Russell, The statement of that 
observer that the mountain ia not volcanic in origin, has been fully confirmed. 

Recent Explorations in Bolivia and Pera.—Through the kindness of our 
honorary corresponding member, Sefior Ballivian of La Pas, we have received an 
official. report by Colonel Mutios, in which that officer describes the explorations 
made by him, between 1893 and 1800, in North-Eastern Bolivia, mainly for the 
examination of the uavigability of tho rivers of that region. The Madidi, a western 
tributary of the Beni, was first ascended, but it proved impossible to advance within 
sight of the cordiflera, toe whole country, as farss the highest polut reached, 
maintaining the character of a plain, ‘The course was extramely sinuous, but it ts 
always navigable for small craft, While holding that the Madidl undoubtedly rises 
in the eastern cordillers of the Andes, Colonel Mufics says that it ts not the con- 
tinuation of the Tambopata, as has been usually shown oa our maps, but of some 
other stream which risea in the sierra of Caupolican. ‘The Tambopats continues ite 
northerly course to the Madre de Dios, which, says Colonel Mufos, it joins in 
9° 43° west of Greenwich. The colonel formed one of the party sent in 1804 to 
complete the examination of the Madre de Dios begun by Colonel Pando in 18v2 
(Journal, vol. iil, p. 187). Although illness prevented his reaching the suppowed 
contluence of the Inambarl, discovered by the Inst-namod officer, ble inquiries led 
him to doubt the correctness of the identification of the stream eeu with that river. 
‘The longitude given by Pando for the Junction was 69° 43° west (that giten above 
for the confluence of the Tambopata), while, according to Raimondi, the Inambari 
tends muoh further to the west beforn taking an easterly direction. The colours 
of the streams from thr south, noted by Sefiar Plecarrali, the explorer of the Manu 
(ibid, p. 189), and the size of the Madre de Dios above the Junction, supply other 
arguments in the samo direction. Colonel Mufios also explored the Orton, which 
joins tho Beni a little below the continence of the Madrede Dios. Ita sources do not 
appear to lie so far to the weat as they have been placed on some maps. A land 
expedition was also made from Carmen, on the Madro dé Divs, to the Aquiri, the 
result of which was to thow thata narrow-gauge railway could easily be constructed 
between the two rivers, = work which would give a great impulse to the development 
of the region. ‘Two papers, which appear in the Loletin of the Lima Geographical 
Society (vol. vi. part 3), may also be mentioned. In ons af them, De. BR Aguilar 
emphasizes the Importance of the discovery of the Manu, a4 poosibly lending to the 
establishment of water-communication between the Department of Cuzco and the 
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Madre Je Dios, a distance of only 3 miles separating the systems of that river aod 
of the Ucayali, with no obstructions to the digging of a canal, The other paper 
desctibes a recent exploration by Don Pedro Portillo of the districts of Huanta and 
La Mar, between Ayacucho and the Apurimac. The reanlt has been to show that 
a feasible ronte exists between that town and the head of steam-usvigation on the 
Apurimac, the journey only occupying threw days. 

AUSTRALASIA. 

New Exploring Expedition to German New Guinea.—An expeiition 
baa been set on foot in Germany to follow up the discoveries made in 1896 by 
Te. Lauterbach and his companions. Through the courtesy of the Foreign Offico, 
we hare received the following detaile regarding its organization and programme, 
taken from tho Berlin Neweste Nachrichten, A ranall stern-wheel steamer has 
been built, and js to be taken out at once to the mouth of the Ottillen river, the 
exploration of which is the main object of the proposed expedition, it being #up- 

that }t forme the mouth of the large river (the Ramu) discovered by Dr. 
Lauterbach to the north of the Bismarck range. The stantnur, which wil) be put 
togetber on arrival, will accommodate four or five Europeans and fifty natives, and 
carry provisions for 220 days. 1t ts proposed alab to vinit and explore the Bis- 
marck mountains, in the immediate neighbourhood of which « station will be 
extaliliabed, and it ia hoped that an easy route to the range, which probably contains 
gold, will bo thus opened from the north. Subsequently it ix inteudel to explore 
the course of the Markham river, which entore the sea at the besd of Huon gulf. 
Should the expedition prove succesafa), s large area of fertile country in the interior 
of the Protectorate will, it is hoped, be opened uy, 

Funeral of the Lost Members of the Calvert Expedition —The fnnera} 
of Me. C. P. Wells aud Mr. G. L. Jones, the lost members of the Catvert expedition, 
who died of thirst not far from the Joanna springs discovered by Colansl War- 
burton in 1873, and whose remains wore diacoverod by Mr. L.A. Wells in Juve 
last, took place at Adelaide on July 18, amid universal manifestations of regret 
and sympathy. The ceremony is said to have beet most impressive, and ® note- 
worthy circutustance war the very repreenntative gathering of membore of various 
exploring expeditions, dating from 1844 onwards. The Start expedition of that 
yoar was represented by Dr. J- H. Browne, who waa surgeon of the party, while 
the lst of woll-known expeditions, mombers of which were: pteverit, includes 
those of Stuart (1856-60), McKinlsy (1865), Warbarton (1572-74), Gosse (1878), 
Giles, and Lindsay, A full acount of the ceremony appears In the Adelaide 
“Adverticer for July 19. A fund ls being raised in Adeiside for tho benefit of the 
widow und children of Mr. 0, F. Wotls. 

Examination of the Jakati River, Dutch New Guinca.—The 7\jisiri7t 
of the Netherlands Geographical Sooioty (second series, vol. xiv.) contains » short 
account, by Dr. D. W. Horat, of an examination of the so-called Jakatl river at the 
eastern extremity of MeOluer gulf in Datoh New Guinea. According to Dr, Horst, 
this Is not a true fresh-water river, but rather a creek widening out into an arm of 
the sea. The eastern extremity of Met/luer gulf ie strewn with islands, and 
between thes and the mountainous north shore of the gulf a number of sandbanks, 
intersected. by a labyrinth of chaunels, have boen formed. Except at the foot of the 
mountains, the water is everywhore salt, and considerable depths were obtained by 

The creek was ascended as far as the town of Jakati, op to which point 
the ebb and flow of the tide was everywhere experienced. Dr, Horst does not, 
however, appear to have proved that no fresh-water river Is reached by penetrating 
farther from ths ees. 
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FOLAR REGIONS, 


Return of the Jackson Harmsworth Expedition.—Tho |'indwwrt, with 
Mr. Jackson amd the othur members of the expedition ott board, reachwn! Gravesend. 
on September 3, knving started from (ape Flora in Pranz Josef Land on August 6, 
(wing. to the discovery that an open sea stretches to tho north of the archipelago 
of small islands of which Franz Josef Land is found to consist, uo attempt was 
made during the past sewon to reach « bigh northert latitude, but the time was 
spent in completing the aurvey of the tlands, especially towards the west, After 
» comparatively mild and calm winter, during which the regular scientific obwerva- 
tions were dottinned without intermission, Mr, Jackson started with Mr. Arnitace, 
ub March 16, on « sledge expedition ap the British channel, the wide gulf which 
opens to the north of Northbrook Island, un which the winter quarters were placed. 
In continously bad weather the western shores of the channel wore explored, aud after 
renching the north-east extromity of the land, the explorers turned weatwand and 
south-westwant, crosaitig the high glaciated land behind Cape Mary Harmaworth, 
which provest to be the farthest land in a westerly direction. "The return was made 
along the southern whores of the islands, a vearch-party condating of Dr, Kotilite and 
Messrs. Broce and Wilson being mot ot Boll islandon May 8. Subsequnntly o start 
waa rondo mustward, but before Hooker island was reached the aledge broke throagh 
the thin ice off its shore, and the loss of provisions compolled a return, Bafore 
turning bomewanla the Wiadward steamed north-west fer 40 miles through very 
open water, no indication of lend being seen. Mr, Jackson concludes that Gillis 
Land does not exist in the position generally assigned to it, Tu addition to stores 
left for Amires's possible wee, a depit had been formed on Bell istand under the 
idea that thoy uright be of service to the crow of the Fram, the news of the rotum 
of that ship not baving reached Frans Josef Land until the arrival af the Windward, 
Mr. Jackson has promised to desctibe his experiences at ati ovening meeting during 
the coming session, 

Mr, Peary and the Cape York Meteorite.—fRecent telegrams announos the 
return of Liout, Peary from his crulae in the Arctic. He has eucceeded thie time 
in bringing back the famous Cape York moteorite, weighing 45 tons, und suppored 
to be tho largest In the world, 


GENERAL. 


The Science of Frontier Delimitation.—The roport of a lecture deliverd 
by Colonel J. K. Trotter at the Royal Artillery Institution on the above subject apprars 
in the Proceedings of that Institution (or May last. ‘Tho class of detinitation dealt 
with ts that relating to little-known or unexplored. countries, and tho leetuter’s 
recent éxperienoe of such delimitation in West Africa evables him to apoak with 
authority on the principal requisites for satisfactory work of the kind. At the ont- 
set, bo lays stress on certain points to which regan] ahould be paid iu the preliminary 
stages of the work, suoh as the freedom from ambiguity of the international agroe- 
mont fixing the boundsry, and the importance of Jonving aa little aa possible to be 
decided on the spot, Natural features shoald be followed es far as possible, it being 
generally fcund that these form fairly good dividing-lines between trikes and races. 
‘The choice of rivera greatly reduces the work of demarcation, although certain dis- 
advantages are connected with it, Conventional lines, though often unavoidable, 
are very difficult to mark off. The commissioner shonld always be thoroughly 
acquainted with the whole course of negotiation which has preceded the signing of 
the agreement, 80 a8 to be aware of the reasons for the adoption of any particular 
Hine. A large part of the lecture naturally. deals with samewhst toshnical details 
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relating to the actual work in the field. For the survey of the boundary, trinngula- 
tion te recommonded wherever posible, a it gives tho best basis for the topo- 
graphical work necoseary to show the relation of the boundary to the features of 
the country, Special hints are given as to the demarcation of particular forms of 
boundary, such a¢ a watershed, « parallel of latitude or « meridian, a straight ine 
jolning two points, or a line pariliel to zome given feature. The defecia of such 
conventional lines aa the latter of these are very great, and it is important that 
an agreement should be came to beforehand aa to the manner in whick the 
difficulties, which are sure to arise, should be met, When the work is completed, 
it fe advisable that the frontier shoald be socepted by the two governments us 
délimited, even though possibly somewhat at variance with that described in the 
original treaty, as by this means future disputes are avoided, After the paper » 
discussion took place, Captaln McMahon giving dls experiences as delimitater of 
the Afghan frontier, where the work was carried ont under conditions very different 
from those of work in West Africa; while Colonel Dalton described tle work 
eartind out in the Intelligence Department in connection with the preliminary 
hegotintions, 

" The Teaching of Geography.—A loatiot hae been issned by the Teachery* 
Guild, giving general wivice with regard to the teaching of geography and the 
vhoteée of books ated atlases. It embodies the recommendations of a vommittes 
appointed in May last to draw up @ list of important points to he considered ax 
deniderata in the text-book« and atlases employed in the teschiog of geogmphy. 
The course of teaching suitable for the lower, middle, snd higher forms of schools 
tetpectively is traced, and a brief statemunt made of the particular points to which 
Attention ehould be directed, both in the texchers’ and pupils’ books: ‘The lniilet 
should bo of nae, not merely a3 ~ oriterion of the value of existing books, but as a 
guide to those engaged inthe preparation of geozraphical text-books, Coplew are 
to be abtsined at the office of the Teachers’ Gulld, 74, Gower Street. 
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Lieut.-General Sir W. Drummond Jervois, R-E., F.2.8., G.C.M.G., CB. 
Tanot.-Gaxtnat Sir We Drummond Jervols, who died on Anguat 17, in hiv 
76th year, from the effects of a earrings accident, was an acknowledged authurity 
on fortifications, and during @ long connection with the War Office did much to 
improve the means of defence of the various British possessions throughout the 
world, Previous to bis work in this direction ha had seen service In South Africs, 
and during the Kaffir war of 1514-47 had been entrusted with the task of 
the British section af Kaffraria. Later in lifo he had been Governor of the Strait 
Settlements and of New Zealand, retiting from the litter post in 1680 He had 
lived latterly at Meriwood, nour Virginia Water. He joined our Socinty in 1875, 
and in 1893 was elected a Membor of Council, resigning the office, however, lu thr 
following year, 





Thomas Brumby Johnston. 
Mr, Thomas 5. Johnuten, senior partner of the well-known finm of Moser. W. 
& A. K, Johnston, died arly in September at the advanced sge of $4 years, 
Mr. Johnston was the youngest san cf Andrew Joknaton, of Peniculk, and brother 


CORRESPONDENCE. 7 


of Sir William Johnston and of the well-known geographer, Dr. Alexander Keith 
Jobuston, gold medalist of our Society, the author of the great Physical Atlas* 
first published in 1848, On the death of the latter in 1871, Sir William Joboston 
having previously retired, Mr. Thomas Johnston became head of the geographical 
firm, a position which he retained till his death. He waa 4 momber of several 
learned socivties, Including (in addition to our own Society, which he joined in 
I871) the Society of Antiquaries of Scotland, the Geological Society, and the 
Royal Society of Edinburgh. He was hon. treasurer of the Society of Antiquarie: 
from 1850 to 1851,.and waa presented with @ testimonial on his retirement from 
that office in the latter year, In 1577 be was appointed Geographer to the 
Queen for Scotland, = post proviouily held by his brother, Dr. A. K. Johuaton. 
Mr. Johnston was the author of the ‘Historical Geography of the Clans of Scot- 
land,’ published in 1872, and of several of the later additions to the maps in the, 
“Royal Atlas,’ as woll as of Library maps published by his firm, In 184% he 
married « daughter of the late Thomas Ruddiman, and leaves five aous and three 
daughters, 





Albert George Sidney Hawes. 

The death has beet announced of Mr, Albert Hawes, Her Majesty"s Consul- 
General at Hawaii, who had been « meniber of our Society «ince 1885, Mr, Hawee 
entered the Royal Marines in 185%, but retired ten years later; and from 147! to. 
1634 was in the Japanese service. In conjunction with Sir I. M. Satow, he pab- 
lished, in 1851, 4 ‘Handbook for Travellers in Central and Northern Japan,’ which 
since 1884 has been incorporated with Murray's series of handbooks, In 1696 he 
was eppoiuted British consul in Nyasaland, taking part in the hoatilitins with the 
Ambs which broke ont soon afterwards at the north end of Lake Nyass. Re 
was employed on special duty at Zanzibar in 1888-9, but in the latter year way 
transferted to the Pacific, which remained bis sphere of action until his death. 





CORRESPONDENCE. 
“ Kech-Makurdn,” 
Witt. you allow me to offer a fow remarke on Mr. Tate's interesting letter iu the 
vowrnal of the Soctety for August ? 

Firstly, ae to the region signified by the compound wonl “ Kej-Makrin,” ue 
“Keech Makurin,” T wtated In a Report to the Bombay Government wo far back ax 
Heoember, 1808 —— 

“Ia the chronicies of the conquest of Sind, at the early part of the eighth century, 
mention. is made of this country as lying in the route of the invading aroy 
marching from the land of the Khalifs, In an, 1154, Al Hdrisi calle it by its 
inodern name withogt the variation of  uingle letter; avd a contury later, Marco 
Polo speak of "Rea Macoran, a great kingdom of idolaters and Saracens.’ That 
the modern word ‘Mekran’ ix oot found in the Greek or Latin writers who treat 
of the locslity Js explained by the assumption that it is a corruption of ite ancient 

or an Oriental name of doubtful origin, From the sixteenth century, 

und after the Portuguese established their authority in the Persian gulf, not ouly 

do we find moro frequent mention of Mekran itself, but somn of its towne or 

villages appear ander their modern names. But all such information is confused. 

The maps, up to those of the present century, are not reliable, thoagh several how 
202 
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the particular tract required, and no aatiafactory account of the country is really 
recorded lefore the publication of Sir Henry Pottinger’s travela in 1816." 

When writing the above, more than « quarter of » century ago, I referred to 
Major Leooh's * Brief History of Kelat,” contributed to the Asiutic Society's Journal 
in 1543; and in s paper road a frw months later at Harrow, reverting to the same 
contribution, I said, “Tho maritime tructe between Karachi and the Persiun 
frontier inclade the country of the‘ Ichthyophagni,’ and the modern name Makrin 
‘Dears a atrango siinilacity to the Persian ‘ Mahl-Khurdn,' « literal tranalation of the 
Greek plural word.” At the risk of placing myself tn antagonism with high 
anthority, I cannot but regard thia acceptation of au nodoubted Persian word (7c. 
Mahi-kherdn, or Miticordn, “ fish-eatere") for Makrin, to be moro than a mere 
coincidence of sound. The connection with the Greek ariginal is almost, to my 
mind, ponvincing, Ahunda is the present participle of the verb Zhurdan, “to eat.” 

Secondly, Mr. ‘late thinks it (probable that Genenil Haig's “Masakand af 
Istakhrt™ i+ “ Nawkand,” to, the south-east: of Bampur, Bat, in looking back to 
my former reports os these matters, I find that the comparatively well known 
“Kasarkand,” south-south-east of Bampur, was subject to auch perversions of 
spelling that it might jtelf be easily confused with Masakand, “Kanerkand 
and Nash,” 1 wrote, “are clomriy jdentified in the *Kasarfund* of Tha Haukal 
(4.0, 977), the ‘Kesrbund* and *Caarbund? of Istakhri and the Nablan geographer, 
at pertiapa an equally remote period ; the *Casrebund' of Etriai (an. 1154), and 
the Hasak of {hn Haukal and Istakbri.” 

Thirdly, though not poysessing data to determine aay period of actual ocoupation 
by the Moghale, | venture to transcribe ona or two tore passages from papers 
which, though mainly political, contaiz much thet is pure local history :— 

“Native historians, if the term can be used for the mury tellers of tradition, make 
the earlier rulers of Koj to have been the Malika (or Malik) Baluchis, The town 
was at that remote period the capital of Mokrau and the seat of government. The 
province extended to Minkbon the west, and Panjgir od Kolwah on tho east, all 
which places it compristd within jts limits. Such « range explaiba Captain 
Grant's references to the eight passes into Mekran, between Minah and Kelat. A 
tribe callod Bulaidi dispossessed the Malika, and were thomselves reduced by the 
Persians, and we ace then brought to the period of Nadir Stab, who made over the 
whole of Baluchistan, inclusive of Kelat and Mekran, to Nasir Khan Brahii,” 
Mut it did not-seem to me that the term “Kej Mekras "could be tostricted to 
‘the province af Nasiz Khan, for » century before his time wo find mention by 
Mandelslo of “ Getache Macguerona,” which must be the same compound differmnt] y 
apelt. Tf intonded by Martinidro (4.0. 1735) in “ Kisch, potite province de Parse,” 
it may have belonged tu Persin before the days of NAdir; bui the fact that many 
old authors and travollors would so class It does hot carry much welght, for who 
ainoug them has described, or attempted two describe, the actual country ? The 
poplar charts of the Indian Navy, produced during tho proxperous days of that 

service, call the whole line of coast from Ospe Jashk to Karachi “the 
coast of Persia,” but this circumstance may not pase as historical evidence. 

Of the Miri fort in Kej, alluded to by Mr, Tate, mention is made in the 
instrautive “ Noteson Mokran,” eubmitted to the Bombay Government in 1885 by 
Linut, (nuw Colonel Sir Charles) Hons, Avsixtant Political Agent; and I venture to 
‘express & hope that thoee notes will not be overlooked by the present guneration 
of writers on the interosting tracta which separate Persia from Beitinh India. 

F.J. Gonmenn. 

Auiguet 4, 1897, 
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P.5—Since writing the above, my-attention kas beet: accidentally recalled to 
Sir T. Holdioh’s valuable contributions on * Ancient and Mo:tiarwal Makran/ in the 
Soclety’s Jimraul for April, 1806. In thiv it te gratifying to tind that the writer 
admits the continuona dosiguation of “ fish-eater” for the Makrani of to~lay, as in 
olden timex, The apparont discrepancy in the orthogmphy (KAariu or Kherdn) 
is 4 matter of local pronunciation only. 





Iv ia Interesting to find, frm Mr. Tate's letter published in the Auguat number of 
the Journal, that the “ Kee Macorda” of Marco Poly ia ee hwarly in. aoeordance 
with the local pronunciation of the present day. Yakut, who followed the usage of 
Arab prose authors in writing Mubrdn, says that most Arab poota preferred 
Mukkarda, ani quotes examples by officials who, like Mr. Tate, had lived and held 
administrative chargus in the provinoe, but he eviiestly considered that this form 
of the name was only justifiable by the oxiguncies of metry Tt should be noted 
that be was very careful to ascertain the correct spelling of place-uames ia Mr, 
Tate absolutely certain about the focal pronunciation ? Tmacely hint « doubt, 
because #0 many Englivh officers, from Sir Frodorick Goldamid downwanis, who have 
Visited and written about the provines, adhere with cum accord to Maknin, or 
perhaps Afckrdn, and seem to know of no variant. 

Another case in which Murco Polo proves to be more correct than hiv com 
mentators ie that of Comue?, ia Karman, Thiv name, long since vaniibed from the 
locality, has puseled Sir Henry Yale and others Sir Heory thought that it mizhs 
have beon a mistake for Hamadfor Ahmadi, General Houtum-Sehindler, scoonding 
to Fomasehek, “ weist auf die Analogie vou Kaho-i-Madl hin;" and Tomaschek 
himeelf, venturing on a util! more risky plese of conjectural emondation, says ve 
tay restore Marco's place-name * to Camadi, or, on the analogy of Serary (Shire) 
and Soncars (Shewinksrah), to Samadi" (“Zur Hist. Topog. von Peralen? you. i, 
fs 181). Yet Marco Polo was all but accurate when he wrote Camada for Coantadin, 
The latter was the namo of a suburb of Jiruft, the most flourishing tows in Karindy 
doring most of the middjo ages, but now reprosested by a heap of ruins og the 
Upper waters of the Halir river (ancient Divriid.) Camidin ix not mentioned by 
the Arab geographers, and perhayw was not in oxistenoo in their time, Later, howe 
ever, ite importance to traders and travellers attracted vonsidersble attention to tt, 
and in times of barbarous warfare ite wealth proved Its ruli Mohwmmed Ibrahim, 
who wrote an account (tedious enough) of the Saljak princes of Karmdn, thus 
describes it an it was in tho yoar 1171 at, when the troops of the Saljuk Bahram 
Shah plundered and desolated it: “Cannidin was « place just outside of Jiraft, 
Inbablted by foreigners from Rim and Lind, « station for travellers by land and 
ea, a tronsury of the opulent, a storehouse of tw merotiante of the Kavt and West” 
(Houtama’s eiition of the Persian text, p49) The place ix mentioned several 
times by M. Ibrahim, who says that the battle which proceded the plundering above 
mentloned took place on “the plain of Camédin” (Salira's Camsitin),. 

With respect to the nama Kéch (or KGj) Makria (which ls the snivereal pro- 
nunelation in the wljoining province of Sindh), Lmay mention that it was unknown 
to the Arab geographers of the tenth century, In their time the name. of the 
province tt found astocluted, not with Kis, the espital, but with Tis, thn chief port 
of that region. El Tstaklirf writes, The port of Makria acd that part of the 
country is Tie, which je kuown as-Tiz Motrin.” In thie lo is followin nearly 
vertatin by Ibn Hankal, and Bl Mukaddasl zives the port the same ame, The 
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coupling of names in this way ie due to a mere freak of vulgar fancy, and is with- 
out any real significance. The form Kéch-Makrio came into vogue at a later 
period, but must liave been well established when Marco Poto travelied in Eastern 
Persia. M. R. Haw. 





GEOGRAPHICAL LITERATURE OF THE MONTH. 
Additions to the Library, 
By HUGH ROBERT MILL, D.Sc., Librarian, B.G.8. 
Tus abbreviations of wad the derived from them 
following nouns mijectives are 


to indicate the source of articles from other publications, 
nmamae are in exch case written in fall;— 


A. = Acadamy, Academie, Akademia. Mag, = Magazine, 
Ann. Annales, Annalen. P. = Proceedings. 
Aad Asta Arsalen 


BR. 

Com. = Commerce, Commercial, Rev.se low, Revuo, Rovists 
O. Ba. = Comptes Rondua. 8. = Socicty, Selakab. 
ten ie appa enienn vp 

> » Geogmph Goografla, . = Transactiona, 
Gea = Onulleckaft V. = Veroin, 
Ee sates Iostitation, eat d enn a gaz 

= qurnal, _= Wissenschaft, compounds, 
M. = Mitteilungen. Z. = Zelitwobrift. 

On account of the arahi of the words ootara, gearto, ate., the siz of books in 
the livt bolow ix denoted length and breadth of the corer in Invhes to tho 
nemrret half-inch "Ihe size of the Journal le LO x a), 

EUROPE. 
Auttris—Hungary. MUKA, Gea Wivw 40 (1897): 107-186. Vambéry, 


Ueder den Unprung der Magyaren. Von H. y. Vambéry. 
An examination of the light thrown.on the question of the origin of the Magyar by 
anthropological, and peychologiea) facts. 


Austris—Heugery, = M.A LAG, Gee, Wien 40 (1807); 210-240, — 


Hagarne Mullenindustric. 
Baltic Glacier. J. Geology & (1897): 925-838, Gelkie. 
Tho Last Great Baltic Glacier. By James Geikio, 
A restatement of the anthor’s reasens for holding, in ion to Dr, Keithack and 


Prussian thit the 
— pr] caren ivambveanftoh qu ejaaena we Of the Baltic ridge are 


Danmark— Pendalum Observations. 
Onersigt K_ Danale Vidensi:. Sdak. Forhond. (1897): 189-184, 
Relative Peodulinvalinger | Kebenharn og Bornholm mod Tilknytni 
Wien og Potsdam. ‘Af Generaluajor Zaclatian Aves iad oa Set 7 in 


Races 


Ripley. 
The Racial Geography of Europe. A Sociologies! Study. V. The Thre Eitro- 
Reet. By » William Z. Ripley. Frou Appleton’s eee Seienea 
iy, Jane, 1807, ewe aaliee York: D. Apolans & Co. of x 64. 


In this paper the anthor endeavours to reconstruct the main t of the population 
Ok Waray: fre es faventigntion of ks evogenphical distritvation of pariiacler: tralue 
wtvt the tondenaine te combination most frequently observably iu them. Tho three 
Sante thus couatituted are rinmed by him the Teutanle, the Alpine (Caltio), and 
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France—Rotanical Map. inn. 7. @ (1897); 280-SI2. Fiskautt. 
Eseni d'une carto botanique ot forestitro do la Fravee, Par M. Ch. Plahault. 


With owkorg se 

«# follawed to the construction off torn aheet, paeeeng, 

te in eh revieuwe of w proposed Botanical oy gm on the scale o! 

Geology. Sits. Aw Wiese, Wien tinea" L) (1896) > 5-40. Mojeisavies. 
Ueber den chronologischen Umfang des DachstelnsKalkee. Von Dr. Edinund v. 
Mojaisovien. 

Germany —Oder. ain. G. 6 (UST) = SIS-827, Auerbach. 
Le réginw da Oder, Par M. B. Auerhnch. 


An annlystle of the most im ut sections, from a geoyraphioal point of view, of 
hs pplovaleses mist ox: the Cher otiord in the last volume ot the Journul (py 428 422). 


Germany—Precipitation. Bezold. 
Veriffentilchungen des Kiniglich Prowsaiechen Motoorologischen Inutitute 
Herauegegeben durch dessan A none Witham vou — biisee der 
Niedernchiags-Bosbsolit abre 1804. Borlin: Oo. 1897. 
Sine 10h x 104, py. al, and 0. Maye 

Grecian Arcbipelage. Verh, Gee Brdh. Berlin 94 (1897): 364-230. Ph 
Wi 2 Alfred Philippoon: Dio griechischen Inaeln des Agiiechon Mecres. 

‘ap. 
A eanprelunsive sketeh of the phyaicul and econumie geography of the Grook 
islands 

Gresce—Geology. Site A. Wie Wien, 105 (Abt. 1) (1896): DOLV20, Biber. 
Geologischt Reise In Nord-Griechenland und Tickieeh-Bpirus, 1805 (vorliufiger 
Bericht), Von Vinoens Milber, 

Italy, re uae Millosevieh. 
Sull ftunlth che Varese delle ivisinnl oe Reguo voniga ral, 6 er 
sateen pie valle province, di ani  cayrpeake 
quel commun, cheats hann6 confostesioni di confini, ero po. Bi 
Millosevieh.—Attl “uel {lm Congresses Geogrufles Italians, Rama, Roma, 
189. Pp, 150-164. 

Ttaly—Alpine glaciers. Mem, 3.G. Italiana 6 (1807); 17E-122. Marson. 
Suni ghineciad dol massivcio del M. Diszratia o Piezo Billo, note del scion prot. 
Lalgt Marion, With Mapa and Illustrations. 

Italy Apennines, Rie. O. Hatians 4 (1897) = 102-108, 

Anours. xt neg di divisioné ten I'Appennino Settentricnals « i] Centrale dol 
prof. mage. Gine, Bogert, With May. 
A Fr of the controversy ax to the boundary hetwoen tho northern and 

Rai Apennines, 


taly—Apulis. 
Syne npg id maerrrermggecaoeh zor npret os see 
i anna la Climatologia. Qneetiont a 
- are Attl del [1° Congreseo Ceografled Taliano, Roma, line depo. 0 
eins a. See 4 (1807): 23-28, 80-101. 
Alone notizie eull Bouaco (Oolors— 
eer ry pba ponder fx my ¢! he im et 
italy—Calabria. Cortese. 
ahaa teas rap hata eg A og spoclalmente del: lu Stretto di Messina. 


Qortese,— Atti dol [T° stereos 
sie Ronin, ag wreisy —Hg -baag—— ta Pp. 103-199, 


Bonedictis. 
sig stato dei lavori che aL owe guono nel! Tatitato Geogrues Militare la Carta 
CTialia, 6 | mretodl formarla. Confurenta dul Tex. Gon Biagio De 

- > theaneane Geografico Itslisnd, Roma, 1895. Roma, 
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Ttaly—Early Maps. Mori. 
Di alcune Carte d'Ttalin del eeoolo XV. in rapporte con fn storix dolls conoscenke 
goografica Wlialia © con quelin della Curtograflu. Cormuuleazione del duttore 
a Morl. Atth del L* Congrewo Geegratiey Haliano, Roma, 1895, Roma, 


Ttaly—Earthquake. Mem, 8.(. Haliana 6 (1847): 312-290, Baratta. 
Bui terremoti dels Romayns del 1781, stulis del soolo Mario Baratta. With Map. 
eer ie di stabilire, taggio dell ols ¢ delle eolenzs, i Hmite 
van orm * 
erates carina aa Fence edo a 
—Att - grees Gi . 
Rome} 1808 Pp. 00-008. 
Italy—Geologieal Map. 
Sulla formazionn » pubblicazione della Carta geologion prices wane 
dell! Ing. Nicol) Pitatl Att de} 11" Compresen  Onarises Tha Roma, 1899, iSh, 
Rate, 1504. Pp Tii-LH, Map, 


Traly—Glaciera. Porro. 
Sull’ opportanith che Je veriasion! def ghiacelal ftalinnd slunc sistetmationments 
studlate, ¢ sulle rieetvhe initiate a tale Relazione del Prof. Francesco 


Pe tve.a8t Atti vel Tl’ Congresso Goognifico Italiano, Roma, 185, Roma, 1896 
Italian ARR | Vedovn. 


sat Poa per un sloxsario georatico deli” Italie del Medio-Evo, Relazions del 
aepe Delis: ML per del Tl” Congrense Geegration LiaHano, Boma 
i808, ea 1896, Pp. S86- : 


of Cartography. 
a ene fondamentale a cul a inepirarsi ty Storia dulla Cute 
Relazions dol cr Batto - aa de} JI Congrosso Geo- 
pho for Talison Homa, 1895, Toma, 1896, Pp. 503-008 


Tralp—Ischia Channel, Aan. Hydroyraphie 25 (1897): 214-210. —— 
Navi oP Sica i Nach dom Berichi des deutacbon Konaiile ti 


Neapel. 
ale Mem. 5.7, Tatiana & (1807): 381-937. 


Traly—Lake Realy. 
Un. colony litoraneo preeeo | wal Lage Maggiore, nota del dott. Carlo 
Reale With Mapa = 


On the moraines near Lepr 


Tralp—Lakes. 

Delf opportunith di estendore gl studi lim * tuttl § bagehd arbre 
metodi con eut condurli. Relazione del Prof, Declo Mae pri Atti dei Ly 
Congreese Geograticn Italiano, Roma, 1895, Roma, 18. Pp 2h5-0)4. 


Hi distinaioni © individuagion! sistemntiohe debbano sot peice 


Autioh) munst del dui di louztone del th—, 
a. Commun © Fabia 
del It Congreseo Gongrafico Maliano, Roma, 1895. ae ake 


Distriterzione — Sicilia rispett alla distene dul twate, 
Comutnicazicne del Oliate yarn gate del LP Congresses Googrative 
Italiano, Roms, 1805... Roms, 1800. Pp. 221-237, - 

Ttaly—Tuseany, Mew. 8G, Italiana @ (1897): 410-495; Stefani 
1 eutthal borscifert delle Toseans, stuilin dé} socio Carlo so tofu With May 


Vana tanoatlagy Saect the hot springs from bornecie 
produced on s larze seale, wit views of the corinne oes ee giatioe 
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Italy—Venetin. Mew. 8G. Italiana 6 (1897): 388-1. Pinton. 
Tre sntiche vio romann nella Ven nota «i Toponomastica, del. socio Prof, 
P. Pinton, With Map. ti 

On the old Ronin rouds in the province of Venetia 

Italy—Vesavins. =» Werks. ee, Broke, Berlin 24 (1897); 295-297, 

ran Pye Max Rbeting: Vorlage des Schichten-Reliefe dee Veau¥ tm Masastab 
The 


The relief-motel here deecribed was constructed by Dr, Ebeling, im conjunction’ 


wiih she 6f his papite;en en enasaice ie tho-ane 0 ptabbre-eapa: 

ltaly—Voeeuvins. Mem, 5.G. Tatiana 6 (1887): 199-208. Baratta. 
Oesetvazioni faite al Yeeuvio {122 marro 1896, acta del socio Mario Raratte. 
With Map and [ustrationa. 

Describes changes in the suramit of Veeuvius as the result of recent exeuptions, 
Lapland—Eclipse Expedition. M.K.K.G. Gee. Wien 40 (1817): 247-2538, Xanite 
Dio’ rnstische Mnonio-Expedition zur Beobachtung der Sonsenfinsternise im 

August, 1896, Vou F Kanite Wid Plate, 
A short account of the Russian expedition up the Torned and Maovio rivers for the 
olwerration of the slur eellpes in Lapland. 
Mediterranman—Crete. B.S.B.G. d' Anvers 21 (1807); 158-192 Coulenver. 
L'tlo dw Oréts, Par M. A. do Couloneer, (Also in pamphlet form.) 
A sketoh of tho physical geography and history of the island. 


Mediterranean—-Crote. Combes. 
Panl Qombes. Lite de Crote, ag fa Srl ard al ro Sg 


économique, Paris: Joesph relic ¢: & Ole, t 
preniene 


of Grete from tho best authorities, and cuntain- 
an 4s Uttiecranhy of oy qaland. eiosatscnn: 
Norwegian Pilct. Hagerup. 
Des: siceshe honk wixires af Serge Cages Omen 2** Hofte inde. 


holdende & ig pence Coarse eg 
H Undorsegelowr esa yd BAy. Hagerup Grondahl 
& Size > x 0, pp xvi. and & 


Russia. Meteorology, Z 34 Aan: 170-174. Wosiko!. 
Bemorkungen fiber die Tomporatar rnsulicler Fliwe wed Seen. Vou A, Woeikaf. 


Sorvia. BKK. Militar-G.1. 16, 1806 (1807) > 193-221, Truck. 
Die erete twche Auftmlinve des Kinigrelchns Serble n. Nach dem Werke 
des Kon, sorb. ute Josopr Simonovie dargestellt, von Sigismund 
Truck, With Plate, 

es of the methods employed in the preparation of the wape of the Servian 


re DY 
aes aitnconh Tyrol. Maodbook to . 
und tho Mpa rg Reser Savoy, and 

‘ineles, by, Kael Hatha" Wh 49 Moye LY Thay tnd 12 Payor 
Sis eh scabs re een ” Price 8 marke. fprsoonted by Movers. Talat it 
Switzerland, BS. Nouohutéloive G, 9 (1607): 5-12, Zobrist. 
Lee Buisses un dotora do la Snisee 
On the distribution of Swlet emigrate lu differout parts of the world, 

dn vées on matioro 
Se ee eee ie. Hecae ISU Chee the Oh ee cori oad Uae 
Turke-Orecian War. —_Blachseowl’s Moy. 162 (1807): 105-180. Callwell. 


A Glimpes of the late War. By Major O. B, Caliwell, R.A. 
Deseribes the battle of Domoken, ne witnesse! from the Greek Hoes 
Tharowgh Guide Seren. Yorhablee (Port 1.) West aod of North Ridings 
wu a » 
anil all parts of thy coustry West of tha N,B, Main bine, Barnard Castle und 
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Tevedale Bt ae oseng se B.A, Eighteen Maps and Plans hy Bartholomew. 
Thied Bait London: Dulan rote Bize 0} x4}, pp. xxi. und 190, 
Price 30. Presented hy the Publishers. 

Improved ani somewhat enlargod since the Just edition. 


United Kingdom—England. rppohporiett ren 
Pant ere ly vier y Bree Club. ‘The Roads round Oxfont, saan g 
deseziption of the mal and principal bye-rowds within a radius vf 
cas Sr daa wiih thie wlleage ee cae i a eee aa Aa 

ith a now Map. pe ae en dee ryan era yon iy eb 

Lisvey Ble 6} x 4}, pp. vill. and 82, Price In Gd. Presented by the Publishers. 
A eal, 6 tooveling reads svar Oxford, ‘The map in thie edition 4s 
: eames guide to oy by 


iserratnag SRO Geographieal. Fournal: fos 
Oo lanl. By PF. P Gulliver From the pa t 
May, 1897. Sizo 10 x Gh pp. 12, aeetioms. 


Vaited ary Ny watt Hunter. 


foal 5, 60 (1897): 260-441. 
Fate gremente for the Isclesure and Preservation of Open Lands. By Sir 


iver dar 
of the movement for the inolesure of commen lands in England 
down teehee mummarizes the reaults of the modern counter-morement for the 


of open «pacts. 
United Kingdom—Essex, Agriculture. J. Statistiont S. 60 (189T}> 254-277, Danvers 


Agriculture in Fseex during the Fifty Years, as exemplified by the Records 
of ene Farm, with aeaes the Priees of Corn en oad the Cnet of 
Labour, By F, ok Charles Danvers, 

United Kingdow—Great Britain. 


Baedoker. 
Great Britain, Handbook for Travellers by K. Raedeker. With 16 Mape, 80 
Pion, Panorama. Fourth Edition’ kK. 


oi 1897, Bi 4 Ixt ey ad Pri Bt JP ern 
Dulag . Bive 6} x 44, ta co 10 marke. | Presented 
Nannie tte 


peare dae at tia aim Erceent odithen of this well cno 
rect sey tdbentr Re pe of excellence reachod by the svries genermily, - 
United Kingdom—Ireland. 


Baddeley. 
ie eye ener (Part L) Northern Counties, ineli ane Dublin 
and Neishbourhood. 7 J, Be Baeleg Twenty Maps and by 

Bartholomew. Fourth litton—Rovised. 1 Dulan & Oo, 1897, ‘Size 

Oh x 4}, pp. xvi and St Price te, Prevented by the Publishers, 

Tile edition le review and enlanzod, the mapa lent and taoful, altlough 
Aifferent styles, and the plane of towne ate partion farly good. 
United Kingdom — Manchester. JB, Agricaltural 8.(3) 8 1897) - 20/228, Bear. 

ed Food Supply of Manchoster.—L Vecutable Produrs, By William EK Bear, 


A statement of the en of 0 ly af the various | 

eS ogretmadr eupply tome of vegetable produce, 

Pale Mgt —ropi a hin Murray, 
A Handbook for Reel Met Travellers i Shropshire und Cheshire. Third 
Edition, revieed. With Maye bet Paes London: John Murray, 1897, Sie 
7 XS, pp. 48, 156, and &. Price ie. Presented by the Publisher, 


This edition hae been thotong’ vited, and tnisiw information 
the paria ofthe coustry niet Talal by tosrags ng ee ae. 


ASIA. 

Central Asia. Hedin. 
Lop-nor-backenyte vandri Af Sven Medix. (Afteyck ur Geol. Foren. i 
Stockloim Fiebwndl, Bd. 14, Hitt 6, 18M} Sins Sh S34, ve Tee Mapa. 
An account of recent changes In the hydrogeaphy of the Lab Seo hacia. 
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Chins, Corea, Japan-— Missions. Bishop. 
Church Miva. Intelligencer (n.2.) 22 (1897) + 525-532. 
Missions in China, Corea, and Japan—A Traveller's ‘Testimony. Mra, Bishop's 
Speewh at St Jumnes’s Hall, 


—Dondin. Gummi, 
Alfred Gamma. Le Dondiin et let Philippinos Lottres & M. to Préeident de 
la “Sockété Géographique de Paris.” Size 6% 3 pp. 122, Frontispiece and 
Facsimile Mop. 

Tho auttor of this booklet combats tho of M. Romanet du Caitiaud (Jouraal, 
vol, vil. p. 699) that the Dondin island af Friar 6 represents the Philip 
Historical, MELE. G. Ges Wien 40 (1897) ; 220-419, ——se 

Dis topographiachen Gapitel des indischen Seespiegels Mohit, With Maps, 

This has already hoon roferred ta ad « separate pamphlet (ante, p 32) 

India. Tuperiat and Asiatic Qearkety Bes; (3) 4.01897): 1-10, Lethbridge, 
India in the Sixtieth Victorian Year. By Sir Roper Leth KOLR 

The writor teatifies, from a olose pereonal i ton, to the ndinirable working of 
the famine relief organization, und to ihe geucral advance made by India during the 
fast twouty-tive yours. 
tndia—Baluchistan. Quarterly J. 8 88 (1807); 289-H00, 

Notes on some Voleauio and other Rocks, whinh oocur nour the Haluohistan-Afghan 
Proutler, between Chaman. 1: ja By Lieut-Gesw. G A, MeMahon and 
Oeptain A, Ho McMahon, With Map and Plates 


India—Baiddha's Birthplace. Waddell, 
J. Addatie 8. Bengal 66 (Pt. 1.) 1806 (1807) : 275-279, 
A Tibetan Goide-book te tho Lowt Sites of the Buddha's Birth und Death. By 
L. A. Waddell, 208., oto. 

This refers to the Asoke-odtot pillar mountly Aiscormred in the Negotian form, 
which, aa the writer shows, onables us to fix tho site of the birthplace of Sakya Muni. 
Indin—Ceoylon. = J. Ceplom Dir, Ro Avintie S. 14 (1897) > 208-222. Lewis. 

Plooe-Names in the Vanni, Be J.P. Lowls, cca, 

Tho great majority of place-tames in the Vatnl ilistelet contain one or other of the 
numerous Tell verte i. * tank,” the kat title being takon from some 
object or ceourrence comootod with the 
India—Coylon. J. Ceylon Br. B. Asintie 5, 14 (1897). 118-14, 194-154. Modder. 

ages Citles and Temples in tho Kurunégula District: Ridf Viluini By F. 


Modder. 
Ditto: Panduwes Nowars. By tho same, 
Indin—History, Imperial and Asiitic Quarterly Rev. (8) 4 (1897): 126-101, Sewell. 
Todin before the Knglieh, By B, Sowell, 
Mvriee nor ries srl ne re Mer a ees isa thea Hindus as to their past 


‘history. 

Indo-China. JR, Astutio & (1897) = 551-577. Garini, 
Notes on the Eurly Gooumpby of Indo-China. By G. B. Gerint Part L Pre- 
historia Perlod: Being Researches on Ptolemy's Geography of the Intis extra- 
Gangom. With Map and Tables. 


A note ts given om this paper (oats, p. 496), 
Japan. Trans. Aelatic S. 4,1 + 12~10. 
cade ge wap hRs beaeeney 
tev Chinese earants, whe, from Ohlins 
“the Tartar invasion, helped to extond a taste for ba ny 
Beira os We oes Re Pe Japan 24 (1B90): 44-111, Batcholor, 
\* a ro and Mat Pathological, Peyelwtogical, 
and Religions. By Rey. John Bateholor. ne , 
Japan Art. Trane. Asiatic 8. Japan 24 + 187-175. 
The Intluence of Greeo-Persian Art Gn Sepuniate Rita Eby Rer. Tease Doaman. 
Under the term ‘Groco-Persina” inflnenco, tlw author here ollodes gewerally fo 
ee which had ite origin and development in Wertern Asin, Egypt, and 
Eastarn Kurope. 
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= yee Trans Asiatic &. Japan 24 (1808): 112-136, Davidson. 
A Reviow of the History of Formos, and » Sketch of the Life of Koxinga, the 
First ll ity By Jaa. W. Davideon. 
Jopan—Formons, J. They GS. 18 (189): 355 E4. Tahii, 
A Trovel-in the Northern Part of thw Taiwan Island (Formosa), By Y. Labi, 
{Un Japanene.} 


Japan— Formosa. J, Téleyd GS. 10 (1898) + BI7-U50, Yokoyama. 
Os the Spt of Taiwan (Pormosa). By 8. Yokoyauis, Négukuah!. [To 
Tapanene. 


Japan—Kal. J. Tékys GS 18 (1806): 451-488 Timbé, 
Some Fisaurey in the Mountainous Land of Mitwinl Komagori, Province Kal By 
K. Jimbi, Rigakuhakuas, [Iu Japanese} 


AFRICA. 
Abyasinis. Vignéras. 
A misalon frangaiee on Abyesinio. Par S. Vignéras. Paris: mete Ne 
1897. Siz 7} x 5, pp. xiv. and 224, Ilustrations, Price t fr. Presented by the 


Publ 
M. Vignéras, who w wus attached to the French Missin sit to the court of 
Menelik wader M. in Novembor, 1896, gives hore his general impressions o 
und ite combitied with the chronicle o ef the eotitee of the expedition, 
The tk i tly tae from the auther's photographs, and the information 
given cannot fail to be of valno under existing: ciroumstances. 


Algeria. BSG. & PT Arkdlogie & Oran VT (1897): 22-242. Doutté. 
Excursion dane la région forestiire da Cap Bougarons, Par E. Dontté, 

Central Africa. BRAG, & Anvere BV (A807): T41-155, Kethulle. 
Le pays des NismeNinne, Pur M. le firntensnt Do la Kothiile. 

Eritrea and Abyssinia, AS. Newshateloioe G. @ (1407): 82-6. Buchs. 


Voynges on Abyssinie, 1889-1875, Par Vietor Buchs With Ivstrations. 
Maseawa is devcribed in some detail, and journeys into the neighbouring parts of 
Eritren at less length. 
JR. Colonial F. 28 (1807): 468-497. Carter. 
Colony of Lagos. Dy Sir Gilbert 'T. Carter, ican. 


NORTH AMERICA. 
Discovery of America. 
Tho Discovery of Amerina hy Jobn Cabot in 1407, being oxtracta from the Proseud: 
neo the Revel Secety Canuida relative toa Cabot Celobration in 1897, and 
Vayagre of the Uabots, « fom the Trmumseicns ofthe Sint Lj prs 
with Appendices on Kind Samorl Edward Da 


ang gyn See. Can, See. rad iittewas J, Ho . "eam 
Sinn *% 7, pp. xiv, and 30, Yas inefenite Maps = Woe 
De. Dawpon'e le an ansner to agaluet iHished 
himein 15M, te which he advocated Cape fon as tes tah ee sj 
I. Geology 6 (1807): B84-390, Bain. 
A Bkeled uf the Geology of Mexin By HL. Fister Bain, 
A rftunie of « report resoutly published by the Geegraphical Inetitate pt Mexioo, 


Mexico—Lowoer California Puner 17 (1807): O1-191. Eisen. 
En fird till Baje California och Sonora, Al O. Elon 
United States—Califorzia. J. Geology § (1897): 300-968 Walcott. 
The Post-Pieistocens Eleration of the Inyo Range, and the Lake Beds of Waanobl 
Emlayment, Inyo County, Celifornin, By Charice D. Walcott, With Mop und 
aE 
[tha Guatot Got SA, and Lower Cuilfestte 
o . at 
Metin Bes By Schr i AM, PH.D, whe, vith Nine Plates Proseediaye 
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Page sy age en’ of Sciences, Third Serius Goolagy. Vol 1. No, & 
ised, 1897, Bee 10x Th pee 7i-108, Presented by the Author. 


_xeutr ary they eee alg valloys aro eyestrain oocurring off the conste of U 


cand h investigetion is shown eB 
foct that vossele have been led ‘into Ea tee deters eieten tan cmbace alee 
running up their axes. 


United States—Eleventh Census. —— 
Tsetse Cenane of the United Staves. 1890.) Re ey rare bupe 
fined, Deaf and Domb, and Blind, oy aoe Se eat yy 
756, a thea os Insaranns Business, P Ba Fag rs 


Jonney xii. and 478); Vital ga Social Statistion Fas ee viial 
Statistics: Cities na T0000 popalation sad upward. by Joho 8. Billings, xp. 
(1896, viii, and 1182, oe grams); Ditto. Part Oe —Statistics uf 
Deaths, same (1595, py ant 103i? Pf Orie. Paper an Bonoralenco, 
Slate i— -ddpio la [ot Stat eure TL. Wines (1896, pp. ost and 413); 
Indebtedness, by George K. Holmes and 
ise Lerd rerio ‘und tp a Maye aut Dicyrame). Washington. Size 
2x 
"Waited States—Missourl, J. Scliool G1 (1897): 110-117, 144-150, Marbut. 


Mieeouti. By C FP. Marbut. 
A sketch of and State of Missouri, showing the Influence which ite physieal 
gvography has had on the life of ite ithatitante 
Tnited States—South Carolina. Notional G. Mag, 8 (1897): 152-154. Glenn. 
Applied Physiogmphy in South Curclion By L. C, Glenn. = 
Deseribes the physiographioal clianges resaiting from the prowent kystem farming, 
and thelr voruauss venetian = 
United States— Virginia. Phillips. 
Smithsonian oe eee 1039. Sah gag HG » Biblio- 


hical Description, Lee Phillipa Washington: 
ination, 186 Sie 10% 6, 8 


n exttemaely interesting ~ wok, aivise an acooant not of the ear 
ae cet Wiens bet also of F cemapticd who uoel them, The saries Keri with withs 
igen nrnegh penton Vig dnp ety tml uf the monograph ls to trace 
peters ef tango winleh Naty less Sarn fea, the containinss them ath ane in 

being lout aight of 
CENTRAL AND SOUTH AMERICA, 
Contral America—Costa Blea, National GO, Mag, 8 (1897): 143-151. Villafranea. 
Costa Rica, By Sefior Rionrdo Viliafranca, With Illustrations. 
Central Americoo—Rainfall. Pefersmmnne M. 43 (1897): 117-119 . 
Rexonfall im ndrdlichen Mittelamerika. Von Dr. ae: i With Mapa. 
Colombia. Mem. 8.6, Ttaliana 6 (1897) : Dorfo. 
a eepabhblan Al Gace @ te che Uteekon eeaonlae anit a Ranlero de 
Naturiies. Worhousebrift 12 (1807) : 251-234. Regel. 
Reivebriafy ane Colombia, Yon Prof. Dr, Fritz Reged, 
Cubs. BSN, Relge G. 21 (1807): 08-112. Du Piel. 


NedeCobs Par J. Da Piel With Mop. 
A xystematio compilation, with references to original sources, 

Interoceanis Canal. Petermainne Mf. 43 (1897): 134-157, Polskowsky. 
Dor Interozeanivthe Kanal Von Dr. H. 
On the Panama and Nicamgua Canal schemes, 


Tho Hanitook of Jamaica for MgO", 
Geaera faforation soucerig ear "P, Muma bd 


2 ee ee Si t P) Vii, and 55H, 
Map. Price Te id. SPreated Publisher 6m 
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Straits of Megellan. © National @. May. 8 (1897): 129-141. x Rate, 
A Winter Vi throng tho Straits of Magellan, By the Admiral B. W. 
Meadn. With Map. 2 


Tho voysge her described appears to have beon aude in the middle of 1871, 
Tierra del Foogo. dom. @.6 (1897): 347-358, 


Nordonsxjéld_ 
ager anédoise & ln Terro de Feu (1895-1897) Par 3 Otte Nourdenakjolid, 


This article gives the general impressions of natnre und may in South Patugonia, 
wained by the wities Mnriiz the course of the meent Swediah expelition to that. 


Venezuela and British Guiana. Ann, GJ. 6 (1897): 889-272. 


Galloix 
oe territalre outewté entre le Venezuela et la Guyane Anglaise. Par Mt 


A brief statetvent of the most salient pointy in tho Brith Guiana boundary 
quastice ; 


AUSTRALASIA AND PACIPIO ISLANDS. 
German New Guinea. Tappenbeck. 
Dreatiche Koloniatzettung (Teilage) (NF) 10 (1897): 4, 21-04 
Karte Uobersicht Uber den Verlauf der Kalser-Wilhelmaland-Expodition. Von 
E Tappenbeck. With IMustrations. 
Garman New Guinas—Huon Galt. Riidiger_ 
Verh. Gea Brdk. Berlin 24 (1807): 250-295, 


Herr Korvetton-Rapitan H, Radi : Der Huom-Golf tm Sidosten Kaiser 
WithelmeLand yun a ™ 


oP. 
A description of the coast-features of Huon gulf, from personal knowledge acquired 

in the serrinw of the German New Guines G beet aa 

New Caledouis. J. Teepe GS, 19 (1896): 125-168, 


Tajima. 
Noles on New Caledonia and Soaw Lilatils Jying ¢lowe to it, By Colonel N. 
Tajima, [1p Japanese} 


Now South Wi ussell, 


, BR 
of Public Instruction. Meteorology of New South Wales. Results of 
River, and E tion Obsermations made in Now South Wales, duting 


1895, with Ma H. 0. Rosell, wa, 
ecg per taping ae oe Pia sae reve ROA), 3A 
pee 


Almanac and Quoeuslund Directory for 1897, Bristane Getobe 
a ‘ ‘ :@ . 
ime Size 7} * 5, pp 40 and S56. Mj, Wiad, ond Sure 

A compondinm of information Upon CQuevnsland, with numerqus illustrations and 
large-scale maps 


Queeusiand—Mt Peter Botte Le Sousé, 
Asoont of Mt Poter Botte, North Queentland. By D, Le 


the Field Naturalists’ Club of Victuria, Fetiruury & 1807.) ‘Fitein 
Victorian Natvratiet, Mazch—April, 1897.) Size 0 x Sh pp. Le Pane ftom the 


POLAR REGIONS. 
Avetic—Voyage of Fram. Voerk. Gee. Erick. Heriin 24 (8ST); 240-094. anaen_. 
Herr Dr. Fridtjof Nansew ! Durch das Polargebiet, Wit Map, Fé 


Nansen Reception O. Ra, 8G. Paris (1897): 121-148 —— 

Sioepiien du Dr. Bridtjol Nanny, 25 mare—1" areit 1897. With Portrait amd 

iP 
Polar Regions. Prentizs 
The rent Ve hspaey oat Papers, Old and New, 
De at ‘ 

Kemer aa bug iverside Wrese, 1897, Bize 74% 5, pp 154. Pree 
Tle will be sepamtely noticed. 
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Spitsbergen. Alpine J.18 (1797): 263-984, Garwood. 
piece Spree Seas with Sir Martin Conway, with an Account of the Ascent of 
By Edmund J. Garwood, With Ti aie 
Spitsbergen. BSG, Commerce. Bordeaux 20 (1897) - Voll, 
Voyuge aa Spitzbery. Par Nile Voll. With Map and iieieetiina 

Account of a tourist trip. 


Spitsbergen and Norway. Wegener. 
Zam ewi Else. Eine Sommerfalirt Ina siedliche Polarmoer und Regegnung 
mit me und Nansen, Von tivong Wegener. Zweite Auflage, Berlin 
Allgemedner Verein fir Deutsche Litteratur, 1997, tenis x 8), pp. sii and oun, 
Mapa und Meetrations, U'rice te. Presented ly the 

An ontertaining account of GT PA the Erling cro! to Spitsbergen and Vardsd 


(for the euler oclipes) in A thor with = eketeh of the plane for polur 
exploration with Niue matey ansen uni Andrée, 
Swedish Polar Resoarches, ¥mer 17 (1897): 154-157. Bathorst. 


Ett Onskningeusil We dow wveuska palsr-forskningen. Af A, G. Nathoret. 

Tho writer urges the conatraction of a Swedish arotic exploring vessel 
what similar lines to the Fram, and points out several pivces of pS ear which 
wight be done by such « ship. 


MATHEMATICAL GEOGRAPHY. 
Barometric Altitudes, Beredictin. 
i Progtessi dolla live eyerp he baromotrice. Comnniossione dol ae Goncrale 


Bingio De Benedictis—Ate dol If” Congresso Geografeo Linlinno, Buuus, 189. 
Roma, 1896, Pp, 149-152. = 


Cartography. MEK. Militar-Gl. 16, 1896 GBI): Isl-1ee. Hub. 
With Mepe Yeobpik der Kartanerzougung. Von Arthur Pretherra vou Hiibt 
With 


a Shows how some of the disulvantsgw of photugraphle methods of cartography can 
overcome, 
"i Rev, Miritime 233 -(18177): 195-20}, 417-454. Lavicurille. 
Notloe ur les cartes marines. Par M. 0, Lavieoville 
Contains hints on the manner of using inarine chirta 


i MACK. Militir-¢ 1. 16, 1800 (1897) 67-08. Bummer, 
Ne Pina, are gg) io im Dienst» der Milltée-Mappierang, Yoo Adolf Rammer 
Wik Tilustrations. 
aa AMK.K. Militir- G1. 18, 1898 (1397): 51-06. 


Stock. 
ae mit Seblofer Belonolitang. Yon Christan Ritter ron Stech, 


Saye the adrastoge of iihting” im the delineation. of mountainons 
oonntries, 
Cartography. B.S. Neuchateloine G. 9 (1807s: 159-104, — Gayou and Reelas. 
Don Atlas & écholle uniforms propor, Par Georges Guyon ot Reels 
each yor eae ri syne rir grab 10,000,000. neh hred nue Sn 
" eoceed nebes reyuired. to 
holo surface of the Earth. Froin the the lege tian edition on the stale of 
i 5,000,000 txlgghit be secte: 
Decimal Division of Time JSG. hota one Stl ston LAR 176-201. Sarrauten. 
Conférence sur YHeure décinmle, Par Ho de Serrauton, With Pieter, L'Uonre 
(dpimale an Buresu dee Lougitinies, By the acme. 


Geodesy. Zanotti-Blante. 
Sulle misare di arco di meridiano ute da Ttalluni » boro omtribata all’eeitia 
notizia della figura della ‘Corra. dell’ Ing. Lond trey Zonotti-Bianco,— 
Atti de! [1° Congresso Geogratlco Trallano, Roma, 1805, Roma, 1806, Pp. 197-159, 

atabilire Roma un ido la quote tates 
Sulla Prada griryr ste a in m la q 
lel Dottor Tog. Baderies Guardeecl—A lel 1 Congrecse Gengralicn 
Italiano, Tales Boma, 1885. , 1806; Pp, 140-148, 


Naatioal Astronomy aw 
teat tur “ar ings des eran yy. Autrmomio, nebet Anhaug, ie, 
Dorpat, 1893, Pr * 10), pp. 80 and 
Tides and Wind. pe ale laa hirr, 2-207. eS 
Der Bitlis des Windes and dee Lufidruckee uf dia Gexedtan, 
Trigonometric Survey, WK. x; Arte npict F186, 1896 (1897) > 1484108., Weixter. 


reggae her Messungen nach der Methode dey geometriachen 
on 


a? 
489 GEOGRAPHICAL LITERATURE OF THE MONTH. 
Weisler, With Plates. 


| PHYSICAL AND BIOLOGICAL GEOGRAPHY, 


Metoorvlogical Conference. — 
Official, No. 127, nies of the International Meteomlogieal Conference Paris, 
180i, Poblished hy authority of the Metoorologieal Council, London: Eyre and 
thawoole, 1807. Site 10 6h, pp. 90. Flustrations. Price le Preeented by 


Hints Marriott. 
— ty Meteorological omega with eer warring for taking Obrerrations, 
and Tables for thair toduetion, the direction of the Cunsell of 
the Royal ats Sia _ ‘Wittfass Marriott. Fourth Edition. 
London: R Stanford, 1807, Size ix Gb pr 48 Illustrations, Price ts, 
Commensayiy Eas Sen. na. Hydrographic 28 (1 165-160 
rity owed oral aras iim Rothen Meere Cant: viner Tiefenkairte des Colles 
ss ron 


A summary of the soandinga of the Pola. 


Ocannography—Speculation. 2°.4. Nat. Sei. hiladelphia (1807): 12-17, Morris, 
The Primeval Ooeau, By Charles Morris, 


| Speculations on tho composition, thermal and vital ecniitions, of the primitive ocean 
ANTHROPOGEOGRAPHY AND HISTORICAL GEOGRAPHY. 


\ GZ, 3 (1897): 250-207, 815-a20. Vierkandt. 
Dio Rultarformen mee ihr phische Vorbreitu: Vow Privat 
Kel -y ai Wan » Keogray ng Vou deans The, AL 
Euviroument. Meisbaacds Mag. 162 (1897); 227-258, Robinson. 


. Faces antl Paves By Dr. Louis Robinson. 
: A thudy of the infliyence of Tooality upon the human face 
F : La tradisiono dell eth. Relaziens ilel | me 
eth roma: y 
Cohuinba—Attt dal 11> Congress Ttallaan] Roma, 1894. ‘Boma. 800. Peel set 
—Cabet. Neautionl Mag, 68 (1897) < 534-343, Baker. 
’ Inhin Cabot and the Dineovory of Newfoundland. By Sir Sherston Baker, Bart. 


a sir and American fa the Winsor. 
Winsor. [epee frees thet Promedia aera toth Century, Sunt 
Ss ae a a a S00, 1897. Siow tee pp. We 
The Developmmt of the Ca Ruge 
obs rtogra| America up to 
Sophus Ruge—Anoual tay = aly Se Sisitheonlen Ineti the Road IST) By De. 


1804. Washington : 1896, Size 9} x 6, pp, 281-296. Plate” * Uae 
Translated from Erodarwngehest 104 to Petcrmnena Rlihiteepes foe ial 
SIOGHAPEHY, 
‘Dickson. '  Fmer iF (1 108-168. Mathorst. 
Onear Dickson, AflA. G. Nathorst, wae Puten 
Blias. ‘Wheeler. 


OM «y Eliue, By St heeler, From 
for duty toe amy re Ri Sig eda the Gegraphoal Joven 
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Mende. National @. Mag. 8 (1897): 142 — 
Ailiniral R, W. Monde, ¢.0x. With Portrait. 

Monat J.-B. Statintioal S60 (1897); 484-457. —_— 
Dr. Fredurio John Mowat, s.0,, op, 


Colonies—Java and the Congo. B.S.2.G, d'Anwers 21 (1897): 197-214. Loclereg. 
Le Java ot le Congo au polut de va0 colonial. Par M, Jules Leclerey, 


The writer drava Arey between Java and the Copa, and thence dednees tho 
valne of the latter to Belgium. 


Esai do Géographie belin, Premfire parti 
do G hip A vie, Par Jaoquee G e! 
thiwe : Pete lg eng pilentions le Geograph generale. Cnet aa 
Bulletin de la Société de phie corm année 1890.) 


ie do Bordosux, 
Hordenux: Ferot et Fils, 1890, Sizo 9} x 63, pp. 88. Presented ty the Author. 
‘Thin commencement of » treative on applied geography, ¢.¢, geogra in relation 
to the immediute wants of men. wi any my 


Geological Medel. —-_ Naturseissens, Woehenschrift 12 (1807): 241-216,” Zache. 
Die Grandsiige einer Bildwmgsgeechichte der Entrinde innerhalb der douteshen 
Grouse erlautert an der Geologiecben Wand im Humboldthain zo Barlin. Von 
Dr. Eduard Zache. With Iilustrations. 


The article devcrites & model at Hinmboldthain in Berlin, which fs con 
strncted of tho eetnnl rocks the and relative positions of which (t iustrates, 
German Colonies. —_—_— 


Inbresbericht der Dentechen Kolonialguelischaft, 1896. Barlin, 1897, Size 
Oh x 6}, pp, 80. 

Kaw Observatory. — 
Tkecription of the Kew Observatory, [From the * Recon!" of the Royal Soclety.} 
Dine AY x 3}, pp IB Pliene, 

Obs johmond, Sarrey Reo the 
The Kew Olwerratory, Old Doer Park, B . Tso port af 
Kow Observatory Cubmittes of the Royal Society for tho Year eurling Davenibor 
$1, 1800, [From the I'roceedingt of the Royal Sootety, 1897.) Benton: Hurrivn 
& Bona, 1897. Sire 8 x Sh pp. 4. Preeented by the Royal Society, : 


Lighthouses. ted 
No. 80 [U82 Hyd hile Often Lint of Lights of the Werlt. Vol i. Bnet 
and West Qooxte of North and Soath Amorios (excepting the Unite rt 
incluiting the West Indias and Pucifio Istanda. Conected to Ootobar 24. 1 
penne pic 1896. Size 11g x ® pp. 56 anil xiv, Presented by the U5. lipdeo 
gre ee. 





NEW MAPS. 
By J. COLES, May Curator, .G.S. 
ASTA. 
Central Asia. —> 
Bketch-tap of roates traversed ty Ba aotvl Astatie Explorers: baron: 
on 


British Frontinr from 1865 to 1807. 1 1,000,000 or 153 atat. 
inch London : Stanford's Geographical Establishmont 1897, Presetet by the 


This ia a new edition of to accompany ‘A Memoir on the Indian Sarveys, 
1875-1890," by EB. D, Biaak. Sa the preset inetanve hill-ebading bae been adiled, 
aul, a2 will bo owen by the title Ht purports to shaw all the soni te 
ani Asiatic travellers beyowl the frontier from 1885 to 1807, The map can 


No, 1V.—Ocrowmn, 1897.] 2a 


: 
ae 
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however, hardly be considered have been Limught mp to the dato mentioned, 1897, 
se tho vory ‘important noun followed by” Me. Se Goorge BR. Littledale in 1893 does 
not appear, neither is the route tra by Prince Henry of Orleans, from Tali-fa to 
Sadiya, ebhown, 

AFRICA. 


Meyer, 

I. ker des West Suday, TL, Handel Verkehr im Weet-Sudan. Tl, Die 

StaatesUdungeh os aca Scale yinootnn a 1573 slat. miles to an 
mie rat sheet. Petermanna 6 ‘ 


Noi A Se unioages, e 
x 31, tngsgeaehichte aatenbildungen des Westeudan,” you 
Dr, Paul Constantia: Monee Gotha: Justan Perthat mon Presented by (he 
Publisher, 

AMERICA. 
Canada. 


fay titans ons ccan 

the Railwa of Cunada to acoom the anuual report on y 

Bite i Sets “See ae ml "i 
~Johnaon. Saheot. Mon > Departinent waye 

Government Oster, London. 

name tet foal ae ai no ro ach ine having number by whi 


ita namo can be foanil in a table whiot f& furnished, mate with the 
Coustrustion of the rallwuys ulx montha Ister than doseri 


wate ios, ia shown on thie. map. fama romrt 
of raliwa which it x-companies, wo on t a to 
Canadian rallears Iines with whieh | 

and, for general Purposes 


they connect in the Un States are n, 
of rofexenee, this will be found & teeta as Cire 
AUSTRALIA. 
Map of Beishane barbs, lamird with “Pugh’s Ad eae 
th and Su with « *s Almunsc.’ Brisbane : 
« 1897, Presented by the Publishers, 
lKithogra fi — 
Map of Queensland, lod and Itt pled rom Ofelal maps for augee 
A Scale 1: O00 or 47-6 tat. mille to an inch, Brisbang: 
Hye yes x iain a ety 


CHARTS. 


; De . 
aaa ered hs Hyg Dp Ait 
May and June, 1807, 

Inches 


Eogland :— Coastguard wtitlona 2», 
2548 Reotlund >— Carters stations § 2¢ 
u5S7 Ireland >—-Constgnard stations, 25. 


stations, 
2888 te = 655 Ireland, weet comat >—Kil] + 22.00, 
1210 m = 6-4 eouth oonat. oe 


m= 034 Deonmark->—Great belt. te, 
D7 m= 0-7 Bolearic falaends — Joren and Minoren. 20 te, 
1710 me = 405 Algerias— le. Gd. 


S730 me = 27 Ateticn >—Ri St aboy eboo, 
x S21. Cole ghoal light to Rockne. ha Mia 
27801 m= 257 North Rockport ts Be art Lowsvsce abora Qunbee Shoet xxii. 
arnt it Qe 
4d mm = 177 serie Ameen eas const > Paientenyucddy bay and BL Cecis 
ver. 
405 mm = rar. Harbours and auehcraves in the Bahan lalanda:—17 berne 
rr mae rir ay Fleming or Six Shilling chaauél' Oop 


s Harbours and anebonures ti thus Bahama iehinile Whale ex: 
sae = 30 chenne} and sires Wrrtle @y wBchorase, Grost Stirrap bd 
(lm=05 India, west t —Dedte ; 

= riod Ae OF the Ladue, Cape Monte ti Kediwnes 


We 22 Newfoundland, snst aust -—Whito and Biver Head bays, 14 G2, 
North Sheet 


bY Tnchen, : 
1416 m = var. Anchorsges on the north<we-t coast of Now Guinea Bont lias 


anchor 

Soh: Kalmane Day Warlenburs group, Dubus haven, Segaar 
ba ka ioe ano 2. 

Pc ¥, Lakakin y; homage. 


274m =e 
Bwm=2s J Ni mouth coat —Yeno Ue Ie. Gd, 
1788 rye tab epson so of Honduras :—Now plan, Hospital 
2110 ee in Speate enet "Ata Alaska —Plane added, Port 
Obasina. 

2874 Harbours in Pormom:—New plan, Tanssul harbour, 

if4 Harbours and anchorages in Now Hebrides :—Plans added, Picat 

bay, Ringdove anchorage, Vi Paka anchorage, Torres or Yura 


a“ 
(2. D. Potter, Agund). 


25 manent: — Oosstguard| Now Chart. 


England :—Coasiguard stutlons « 3 0: 2985 
ey (ebdtinieh | Osdelpiall ta: New Chart, 

Scotland :—Coastguned stations . . . 2366 
2587 Treland :—Consteuard stu- x Chart. 

Hons. reland —Coustguard statiima, , . | 2587 
cae i eee 
1766 Plan of Bo om this| New Chart. 
sheet. “a WegO os 6 ts ° + + = 370 
Au Hi oh apr cut, New Chart. 
iG Fieger eng} Heron hea 
oi Wha cay channel et a ee i tho Ba 

Turtle os oe thours and anchorages — 
1432 Grent Stirru “ lies s'. ce « 

44 Indus Tidal Dheohate from \ New Chart. 

Manors point to Kaha river. Cope Meet Keira mouth oa ae 
M418 Anchorges an north-weat w Char north 
const of New Guinra pra Se enn mere 
906 Plaw of Yen ree thay i Son pi oe ee 


sheet. 
2298 Plan of Altate harbour 
we vi i channel a 
thia pw = 


(Charts that aa received Important Corrections. 
N >—Teuby and Oaldy made, Sootland, weet conat:—River 
ce GO iether to Ths mibarton. Hin tan wet nathan a 
Killagy aa 1046 Kroll one con ~—Bantry bay, Sheet i 2599, N. orth Sea, 
21820, North sen, north part. 417, Germany -—Grm 1887, 
Germany :—Bider river to Blaayand point. 2542m, Baltic mes, eastatn Joos 2300, 
Sweden >—Paletorbs point to Kalinar sound. ee , Balto entrance :—The Kutte- 
Gulfor Bothula:—Tome point to Tau 2565, Germauy —Rostuk 
2364, Germany :—Lubeck lay nod Femern bult. 2150, Germany: 
—Fomorn to Bornholi, 2823, Denmark =—Lim Fionl. 2tUi. Dentark-— 
Sounl, 2299, Denmark —Fintranoo to Grout aml Little belte 2188, Denmark + 
Approaches to the Grim sound ond the Stor Strom. 213, Danmark >—Eatrance tw 
Grillo — 70, 7—Approaches to oto. 2117, dprvmy te 


pprme! to Agay ron, 
Nowfynmd land Fry tes Telands, eto. New foamelland 5 :—Cadiroy road ty Gow’ 
head linrbour, ewfoundlamd aa ented to Ste pedi es 


i Hele andl Horn 2805, North Ameria, ona Comal »— 








464 NEW MAPS. 


: > 
Ancghoragrs on the north coast of Onba. Ris, Nenpanain eer aie Clbelin, Si 950, 
ie aa Honduras s—A to Bolixe, 2854, hg of Mexiso:—Ta 
hes to cea Cra, Post of Varn Gian 822, Honduras -— 
rast aca 1134, Bouth Amerins, north ae Ee — Epepeetias 1136, 
Fee oHlnggeery ovate “Bahia. 540, Soutls rag yen pare el 
evet coast -— twer! 
todoa o» Sante. 544, South Amorion, east oonat:—Santa Area, at at Hihin 
atralt. 2004, Rio de In Plata :—Colonia roads. 102, Ualted States, weet const :— 
Wiliniugton and San Pedr jiarbours. 2545, pent on the éonat of California, 
585, British Columblac—Harbours in tho strait of Georgia. L011, British , 
Columbia :— Ogden channel, ate. 1023a, Britizh Wa wins loe esi © to 
Port Simpson, 2453, British Columbia:—Brown and Edge pawages. 
Alaska >—Cross som! to Kadiak island. 1500, Alentinn Rei isin. bag 
to Attu laland. 1868, Africa, west coust>—Kiver Dodo ts Bonny river, 1401, - 
ope ag —Grand 164, Red sya:—Mastawa channel, Port Smyth. Sp, _ 
gen, Sheet < 7 Entrance of the Persian gulf. 2700, Sumatra, weet ooaet — 
rng: heat to 'T yingkol be 42a, Eastert archipelago, eastern portinn, etc, 
2577, aries 8 Saeas; ween St. Bernardino indoro straite. O76, © 
Tatton >—Manila bay. 2434, Northeen portion of the island of Luzon, 
te. Ties China wee, 996, Japan:—Kil channel to Yedo. 2460, Kamohatkn to > 


saab rme eto, 2422, Katoobatka :-—Tumen Ula to Stroiok bay, ote, 1169, 

porere, Canty >—Gunilaleanar and Florida islands, with a portion of Malnita © 

res D. Potter, Agent.) 
United States Charts U.S. Hydrographio Office, 


fr dy tl ie yeh ahah ib Hd 1897, and } Dace, Pacitle Oeran * 
uguat, 1897, lated at t yirographic ©: Woebi ston, | 
Presented by the the U.S. Hydrogeaphio Office = ta” 
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Chin Hille 


Rigby. 
Thirty-nine Ti pha of the Natives and Srenery of the Chin Hill tpken b 
Capinin G, 0, Righy. 1806-97. Presented hy Captain 6. Ki ighy. * z 


aan series in interesting as showing the ¢ of natives and th Chin 
nizy, anil constitutes ® valuable ndilition #0 the collvetion i the Bot 


1 The two laet captive slaves in the Kek Dok; (2) A Mro man, North 

pao hill. tracts; (3) Yindu Chin woman; (4) Chief of Dok, cxne-belly Chins, 

Arakas: Yomas: (5) Ditts: (6). Frontier stockadd, Pengwab, Lemru ibaa Vindn 

aan Mon ralloy: (8) Ditto: Mt og A bamboo brid; built by C ocr 
rm river; (10) Chin-paid oblef * Natan; " leakets pi. i 


t fort (attacked by Chine it 1805), Yawdwin Chin hills 
cee va camp: (14) Homon, Jeader of the raid om Myning in guard; x 
14) A glinpee of the Arakan Yormas from the Mount Vietoria 
6 troy Chinbek gi 200) Dito: 05 (17) Ditto; (18) Chinbok Chins, Chey valley; C a9) 
bok valley; (20) Chinbok woman wearin QUA Sy Chin 
Mee nai (22) on the Mow river: (23) Ohi hak Chins, A'Chum) yilloge, 
1 (24) Gateway of a Chinbok village, Mon valley, decorated with blaon alculla; 
one Hutlis vil (Chinbok), Chey valley; (20) “Chinhak Chin, Oley valley, 
nlp Pee hil i (27) eee tolls Chins, Amban Yona; (28) Be: ngweh er 
enon — 3 apt Arakap hill trots: (29) Chintok Choe, Yaw 


keround; (30) Chinbok Chey valle . Yesawin 
ee ules ogi. oe village ron Chey valley: Teedule Chis ny aside 
Lie, rink fort, Yawdwin Chin hills; (33) Finan ears Yawd eis 
Sie: aah oa ay Ofteer’s eattp, Atet Myning Vindn ooltmn: ae Paar e-belly China, Mon 
* of Chins; tN 


wdein Ohin tills, a previously unknown tribe fe cube-bally 
hin Geren Chey valley, tbe earrings ure made out of the ta {ited 


with beadwork; (27) Cano-belly Chins. Mon yailey ; (88) Dit rsd) No title. ’ 


N.B.—It would add to the value of Teetion of Photo- 
which has Goon satataied in the Map Hoot, i alt the 
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DISCOVERY BY BARON NORDENSKJOLD THAT FRESH WATER 
WILL BE FOUND BY BORING THROUGH HARD CRYSTAL- 
LINE ROCK FOR 30 TO 35 METRES. 

By Sir CLEMENTS R. MARKHAM, ECB, P.B.S, 

Banow Nonpexsxainn's system of boring for fresh water through the 
granite rocks of Sweden has now been in operation for two years, with 
the result that as many as forty-four wells have been made, This is 
not alone u question of greater or less suocess in finding water, hut of 
the discovery of a new and important geological principle leading to 
weighty economic and hygienio results. 

The difficulty that was found in obtaining good drinking-water at 
many of the pilot and light stations situated on rocky islets off the 
Swedish consts, first induced Nordenskjild to consider the subject. 
He remembered a remark of his late father, our former 
member, Nils Nordenskjold, that salt water never penetrated into the 
Finnish mines situated on the coast and extending under the sea, 
although the mines were always more or less lesky—what the miners 
called puttensjaka (literally, “water-sick”). He also remembered an 
observation he himself made during his expeditions to Spitsbergen in 
1861 and $864. It ia to be found in his ‘Sketch of the Geology of 
Spitsbergen" (Stockholm : 1867), and is as followa;— 

“The strata of the mountain limestone, which at Hinlopon strait 
alternate with plutonic rocks, are almost horizontal; bat the tertiary 
beds at King’s bay and Cape Steratschin aro, on the contrary, quite 
folded, although no eruptive rock could he discovered in the vicinity. 
There must consequently be some other reason for the folding which 
ooours In these places; and it appears to me that too mnch importance 
has been generally ascribed to the influence of eruptive masses in 

No. V.—Novemunen, 1897.] 21 
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connection with the folding, upheaval, and dislocation that is almost 
everywhere observed on the Earth’s crust. As is the case with 


ae 


a) 


: 
P, 


1 
wees 


o> 
iS 


ce 





BORING AT DALAYIL 


innumerable other geological phenomena, this alsu very likely resnlts 
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less from any violent revolution than from some almost imperceptible but 
nevertheless continually operating power. The upper part of the 
Earth's crust is, of course, subjected to periodical vuriations of tem- 
perature, which, at Stockholm for instance, at a dupth of 70 or 80 feet 
rises to O19 C, Tf the Earth's crust were continuous, and the change 
of volume cansed by these variations of temperature did not exceed the 
limits of elasticity of the rock, they wonld not exercise any disturbing 
influence. But ss, to a greater or lows degree, there are clefts and 
fissures in all mountains, thes will widen in a lower temperature, but 
become narrower as soon as the temperature rises. If, however, as 
may often be the conse, the fissares when enlarged by a lower tempers- 
ture are filled wp cither with chemical or mochanical sediments, « 
powerfal lateral pressure will naturally ensue when the temperature 
again rises and extends the rock; and thus every variation of tempera- 
ture will cause « slight dislocation of the strata. When we consider 
that this agency is working from year to year in the same direction, 
and that the extensive movement of niany hundred miles of the Earth's 
crust may only eanse folds at some narrow epot where the resistance is 
at * minimum, it should not surprise ux to find even the newest fonua- 
tions greatly folded, while older formationa in the vicinity may be 
quite undisturbed.” 

If this remark was correct, Baron Nordenskjold argued that « hori- 
zontal crack wonld generally exist in all solid rocks at an insiguificant 
depth beneath the Earth's enrface, Consequently, in the Swedish rocks, 
he concluded that water wonld be found by boring to this crack, But 
the only places where there was uny prospect of such borings being 
undertaken were on the out-of-the-way rocks and islets, where water 
was ko much needed. 

In order te obtain data for solving the problem, Baron Nordenskjéld 
had, as esrly os 1885, instituted inquiries respocting the saltness of 
water in wells or mines near the #ea-cosst, and he collected some 
important information, Ho was told that several wolls, in sedimentary 
strata, in the vicinity of the sea-coast, yielded water free from salt, 
notwithstanding that the springs are at a depth of 30 to 75 metres 
below the sea-level. As a curiosity, it may be mentioned that a well 
that was bored in loose sedimentary strata at Kungsbacks gave 4 
plentiful supply of water, that rose 3 to 4 metres above the sea-lovel, 
but this water wae salt, 

The information thus collected, though far from conclusive, appeared 
to point to the fact that water obtainod by boring on rocky islands 
should not be salt or brackish, but fresh drinking-water. Nordenskjold, 
therefore, proposed to the Chief of the Pilot Stations that he should 
allow an attempt at boring in the given direction to bo mado at some 
suitable station, In conaequence of this suggestion, the first boring, 
with this object, took place in 1891, on the little island of Svangen, 

23 
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south of Kosterfjorden, It was abandoned, after reaching a sufficient: 
depth, because & long crack was arrived at extending from the s¢a to 
the boring-hole. The locality had not been selected by any one 
conversant with the subject. 

After this failure the question was allowed to rest for some years. 
It was next taken up by Baron Runth, 
the General Director for Pilots, who, 
regardless of the unsuccessful boring at 
Svangen, caured @ second experiment to 
be tried at Arko, beyond Braviken. 
This time the work was superintended 
by men who understood it, namely, the 
baron’s son, Gustav Nordenskjold, the 
geologist Svenonius, and director Uasselli, 
It was in May, 1804. The site seleoted 
was @ flat place near the pilot station, 
the rock being composed of hornblende, 
gueiss, and diorite. The results were 
very satisfactory. As soon as a depth 
of 35 metres was reached, they came to 
excellent water, yielding 450 litres an 
hour. The boring-hole had « diameter 
of 64 mm. At first the water was o 
little yellow, owing to the clay in the 
eracks of the rock, the stone-dust, and 
oil from tho boring, but it soon became 
perfectly clear. 

Water has always been found at a 
depth of 30 to 35 motres, and similar 
borings have since been carried ont suo- 
oeasfully at forty-four different places, 
At firat the water is mixed with the 
clay from the cracks, the stone-dust, and 
SPRING REACHED BY WOUIRG THRODUH the oil from the mnchine, and it is some 

ARCHAIC BOCK time before all dirty water is pomped 

‘ away; but soon it becomes as clear an 

crystil, At Stockholm it has temperature of 6° to 7° ©. (about 
48° to 45° Fahr.); at Gelliavasra, 13° C,, or 55° Fahr, 

The boring in hard close rock would have the same results in other 
countries besides Scandinavia. Baron Nordenskjild is convinced that 
wherever hard, close rock exists, with variations in temperature and 
not permeable, water will be found in the same way as in Sweden, and 
in the same quantity, that is, from 500 to 2000 litres per honr, with 
moderate pumping. Sites for such borings could be found, for example, 
in many ports of the north coast of Africa, in Abyssinia, in South 





ME. FITZGERALD'S EXPEDITION TO ACONCAGUA. 469 


Africa, in Spain, and other parts of the Western Mediterranean, at the 
foot of Monnt Sinai, in Greece and Asia Minor, and in the dry water- 
sheds of the caiionx of Colorado. In the tropics, where there are dry and 
rainy seasons, sich wells cannot supply water for extensive cultivation. 
But they will spring forth, freo from all bacteria and impurities, and 
will suffice for household purposes, for amall villages, and for gardens, 

The practical importance of Baron Nordenskjéld’s discovery for the 
geographical pioneer, and its interest from the point of view of physical 
geography, entitles it to the special attention of the readors of this 
Jotrnal. 





MR. FITZGERALD'S EXPEDITION TO ACONCAGUA. 
By EDWARD A. FITZGERALD. 


As Thave now brought my expedition to the Cordilleras to # close, I 
take this opportunity of forwarding « few short notes upon the work 
done, 

We arrived in Buenos Ayres on November 9, and from there pro- 
ceeded to Cordoba in order to test our instruments at the observatory. 
Our porters and all the provisions and baggage were sent forward to 
Mendoea, orders being given that the men should prepare themselves for 
the Hard work in the motintains. Woe reached Mendoza on Decomber 1, 
and, after being somewhat delayed by the necessity of buying and 
hiring mules, we started for Punta de Jas Vacas, the Inst station on the 
Trans-Andine railway, on December 6, It was here that our work in 
the Cordilleras commenced. 

After « journey to the bead of the Vacas valley, in order to discover 
whether there was any possibility of ascending Aconosgus from the 
eastern side, and a rough sorvey of the valley itself, we moved higher 
up the main valley tothe Pente del Inca, The Horocones valley, ranning 
north-west from tho Inca, was at once investigated; and as we found 
that we could best attack Aconeagua from this valley, we made Inca 
the base of our operations. We worked in this valley, off and on, for five 
months, and it waa from this point that we made onr measurements for 
the height of Aconcagua. ‘This we did by taking a series of lovels from 
the Vaca railway station to the mouth of the Horooones valley. 

From this junction of the two valleys we measured the elevation 
angles of the mountain with great care, and then made a traverse of the 
valloy on the bar-sulitense method, working with u 6-inch theodolite, 
and checking all our measurements twice. By thit means we ascertained 
the exact position of the mountain with reference to our fixed point at 
the mouth of the Horocones valley. We also measured the altitude 
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of the mountain from each station of the traverse. As yet we have not 
worked ont the altitudes giveu from cach station; but, after working 
ont separate altitudes given from five distinot stations, all being several 
miles from each other, we found that we had not got an error of over 
100 foot, The result of these observations gives a trifle over 23,000 
feet as the height of Aconcagua. 

Our hypsometrical results led us at first to believe that the mountain 
was 24,000 fest, and our ancroids played us some very curious tricks, 
One of them, on being taken to the height of 19,000 feet, registered 12 
inches and then broke. Others got quickly out of order on being taken 
above 17,000 feet, but after a few days in the valley became fit for use 
again. 

From our mountain station near the Inca we took a series of observa- 
tions for the latitude and longitude by ciroum-meridian observations 
with both sextant and theodolite, and also a series of lunar distances 
with the sextant and Innar zenith distances with our theodolites, Thus 
the position of Puente del Inca and of Aconcagua were clearly ascertained. 

The principal instroments used in our survey work were—two 
Ginch transit theodulites, one 5-inch, ono 3-inch, and a G-inch sextant, 
while prismatic compasses were used for rough work in climbing. A 
telometer gradient-level and four-metre staff was used for the levelling 
from the railway. The plane-table wae also mach used for sketching 
in dotail. 

Numerous photographs were taken, and many ornithological sud 
zoological specimens collected. Onr photographic work waa done with 
a full-plate camera, from which wo have about three bundred results, 
and quartor-plate for high mountain work. Cycloramio yiews ware 
taken from varions trigonomotrical stations and high points to the 
extont of some 60 yards of film, The Lec-Bridges surveying camera 
wne also used. 

Four important mountains in all were climbed hy the expedition, 
besides varions smaller peake incidentally ascended for trigonometrical 
and prospecting purposes, Three of these mountains wore ascended by 
Mr, Vines, and one by Messrs. Lightbody and Gosse. Mr. Vines ascended 
Aconcagua and Tupungato, and a mountain some 19,000 fest in height, 
adjacent to Aconcagua, unnamed, The mountain climbed by Mesars. 
Lightbody and Gosse was lower down in the Horccones valley, and 
pome 17,000 feet in height. 

Our work was brought to a close in the beginning of Jane, by the 
heavy winter snows falling oarlier in the year than usual. 
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GEOGRAPHY AT THE BRITISH ASSOCIATION, 
TORONTO, 1897. 


Tur success of the meeting of the British Association in Canada is not 
to be gauged by the amber of members in attendance, which was com- 
paratively small. Of those present, however, a mach larger proportion 
than usnal was composed of active members who took part in the pro- 
ceedings of the sections. A large number of British visitors made the 
journey to Canada, including several who had been preaent at tho 
Montreal moeoting of 1884. Tho authorities of Mo(Gill University, 
Montreal, gave a very hearty welcome to the members arriving in the 
Allan line steamer Parisian, on which moat of the sectional presidents 
and officials travelled. This was « foretaste of receptions in many 
towns; and the feeling that the Dominion of Canads as a whole wel- 
comend the Association made itself felt every whore. 

The mecting was opened in Toronto on Wednesday, August 14, by 
® formal afternoon reception in the Horticultural Payition, presided 
over by the mayor, and open to the public. Several speeches wore 
made, and this innovation seemed to produce an excellent effect, by 
letting the townspeople feel that they had all a part in receiving tho 
Association, 

The sectional meetings were held in tho fine buildings of the Uni- 
versity of Toronto, Section —Geography—being housed in the Univer- 
sity library. The large reading-room was prepared ut great labour 
and considerable exponse as  locture-room, provided with a powerful 
oloctrio lantern und all possible appliances, the utmost credit being due 
to the Toronto committee for the suecessfal efforts they made to provide 
accommodution of the most convenient possible kind. 

The section was constituted as follows :— 

Presiduent—J. Scott Keltic, tiv, eo. 0.5, 

Vice-Preaidonts—Rev. President Burwash ; E. G, Ravenstein; Prof. 
A. Penok; F.C. Selons; Coutts Trotter, 

Secretaries—Colonel F Bailey, seo, 2.5.0.3, ; Dr. H.R, Mill (Recorder) : 
4. B. Tyrrell. 

Committeo—Prof, Marcus Baker; W. M. Beaufort; Dr. W. T. Blan- 
ford, ¥.0.5.; Kt, Hon. James Bryce, s.0.; Prof. W. M. Davis; Prof. 
K. E. Dodge; Dr. H. 0, Forbes; Genoral A. W. Greely; Otto J. Klotz; 
Prince Kropotkin; G. E. Lumsden; Prof, John Milne, pts; Prof, 
Willis I. Moore; E. Delmar Morgan; Sir G. S, Robertson, «.ca.; 
A. Laurence Kotch; Sir John Swinburne, Bart.; J. White. 

Altogether thirty-three papers and reports were presented, and the 
vection met on five daye It was a matter of regret that the only 
Oanadian Geographical Society, that of Quebec, was not represented at 
the meting, especially as it has recently published a volume of 
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transactions, inaugurating, it is to be hoped, a period of renowed 
activity in its history. Several papers of great interest were presented 
by Canadians, and a special featuro of the meeting was the participation 
of a number of the eminent geographers of the United States, and the 
communication of valuable reporta from what may for the moment be 
termed the geographical departments of the Governments of Canada and 
the United States. The various subjects under disonssion are enume- 
rated below, and fuller details of most of the papers, with the complete 
toxt of some, will duly appear in the Journal, 

Thursday, Augast 19,—The President's address, delivered at twelve 
o'clock #0 a8 not to clash with Dr, Dawson's address to Section C 
(Geology), was listened to by « large audience, who highly appreciated 
the series of maps shown by the electric lantern a4 6 summary of its 
main features, Tho address ie printed in the Journal for September, 
p. 308. A vote of thanks was proposed by President Burwash, and 
seconded by Mr. Ravenstein. 

Sir G. S. Robertson gave a paper on Kafiristan and the Kafirs, 
which was perhaps the most popular of those read to the section, 
if one might jndge by the large andience with which the ball was 
crowded. 

Mr. Ravenstein presented the Sixth Report of the Committee on the 
Climatology of Africa, the main features of which will be recorded in 
the Journal, 

Mr, Delmar Morgan described the recent work done by Itussians on 
Novaya Zomlya, referring especially to the recent expedition of Oherny- 
xheff, ‘The resulta ascertained are that the viowe of von Baer and other 
earlier explorers that Novaya Zemlya is geologically connected with the 
Pai-hoi are correct only as regarda the southern part and Vaiguts; the 
northern part of the southern island, includiog both sides of Matochkin 
«trait, chow a north-westerly strike of the strata, therefore correspond- 
ing, not with the Pai-hoi, but with the Urul. The folding process in 
Novaya Zamlya coincided with the Palwozoie epoch, and from that time 
denndation forces have been ut work. In this way the system of oross- 
valloys has been developed and the well-known Matochkin-shar formed. 
The glacial petiod in Burope was contemporaneous with that of Novaya 
Zewlyn. ‘Vhis waa followed by its submergence beneath the ocean, 
together with vast tracts of Northern Europe, Asis, and Amerioa, This 
submergence reduced the extent af the glaciers in the north or mountainous 
region, entirely obliterating them in the south, while the formation of 
deltas dates from the same period. Novaya Zemlya is now under- 
going & Pg process of glaciation, which will convert it into an icy 

A paper by Mr. Leigh Smith was communicated, im which he recalled 
the circumstances of his first arotic voyages, when in 1871, 1872, and 
1873 he cruised round the coaste of Spiteborgen and made siaseeoak 
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temperature observations, discovering the fact that the water at 4 
considerable depth was warmer than that near the surface. 

Friday, Auguat 26.—Prof. K. E. Dodge read a mggestive paper on 
Scientific Geography in Schools; and the Report of the Committee on 
Geography Teaching in the British islands, drawn up by Mr. A. J. 
Herbertson, was submitted to the meeting. A short discussion on 
eduostional geography followed. 

Colonel Bailey read a paper on Forestry in India, in which he 
sketched the growth of the present system of forest conservation a4 
practised there, and explained the special dangers which have been 
successfnlly guarded against, concluding by pointing out the great 
importance of placing the forests of Canada under « similar adminis 
tration, 

Dr. H, B. Mill suggested a scheme for the classification of geography 
primarily for bibliographical purposes, the details of which will appear 
in the Journal. A lively discussion followed, in which General Greely, 
Prof. Davis, and others took part. 

Mr. Vanghan Cornish presented a most valuable contribution on the 
Distribution of Detritus by the Sea, in which ho treated the question of 
the moyement of gravel and sand by water in a manner similar to his 
recent discussion of the movement of dry sand by wind (seo Journal, 
1897, vol. ix. p. 278). The complete paper with illustrations will 
shortly be published in these pages. 

Prof. Milne, race, gave an account of submarine changes involving 
earthqnakes, aud insisted on the importance of eatablishing seismological 
stations in all parts of the world, 

The work of the day oonclnded with the reading by Mr. Ravenstein 
of an important historical paper on the oxplorations from the Congo to 
tho Cape of Good Hope between 1482 and 1458, containing the results 
of some recent discoveries amongst old maps which throw fresh light 
on the charaoter and uttwinments of Martin Bebsim. 

Monday, August 23 —Th» whole of this day was devoted to papers on 
the North American continent, most of which we hope ultimately to 
publish in full, At present it i« sufficient to record the authors and 
titles > Prof. Marcus Baker on Inatitutions engaged in Geographical Work 
in the United States; Prof. F. H. Newell on the Hydregraphy of the 
United States; Dr. T..0, Mendenhall on the Geographical Work of the 
United States Coast and Geodetic Survey; Prof. W. Morris Davis on 
the Coastal Pisin of Maine; Mr. CO 1K, Lumsden on the Unification 
of Time at Sea; Mr, J. B. ‘Tyrrell on the Barren Lands of Canada; 
Prof. Willis L. Moore on the Dhily Weather Survey of the United 
States; Dr. Charles 1D, Waloott on the Geographical Work of the 
United States Geological Survey; Mr. J. White on the Topographical 
Work of the Canadian Geologioal Survey. Prof. Davis, Mr. Lumsden, 
Mr, Tyrrell, and Mr, White read their papers personally; the others 


474 GEOGRAPHY AT THE BRITISH ASSOCIATION, TORONTO, 1897. 


were kindly brought before the mecting by General Grecly and 
Mr. W, J. MoGee, representing the National Geographio Society of 
Washington, 

Tuesday, August 24—The proceedings opened with « crowded joint- 
meeting of the sections of Geography and Koonomies, to hear a paper 
by Mr. F.C. Selous on the Economic Geography of Rhodesia. At the 
conclnsion of the paper, Mr. James Bryce said that if he differed from Mr. 
Selous in reference to any of his statements he would hesitate to express 
his opinions, because of the much greater experience which Mr. Selous 
had gained in his travels up and down the cuustry from 1872 to 1896. 
He thouglit it right to tell the andienoe that some years ago Mr. Selous 
had formed « resolution not to kill more wild animals than necessary 
for the safety of life. This resolution was, he thonght, commendable, 
and ho wished others would follow the example, as he regretted that 
the wild animals which made the African forests and plains 80 interest- 
ing sre in danger of extinction. Mr. Solous had justly laid especial 
stress upon the question of health, which is of vital importance in a 
country, because without health it wonld be useless to expect British 
settlers to go there. He was confident that before long it would be 
found that at all points 3500 feet above the sea-level the Huropean 
settler would be able to locate with comparative freedom from fever. 
He was not without hope that such advance would be made in modical 
science that malarial fever would be overcome by inoculation or some 
other means. Regarding the prospective agricultural progress, he 
sgreed with Mr. Selous that for the present ut least there is no pro- 
bability of that country exporting grain, although it may be able tw 
supply all the food required by the people, but when the country has 
been restocked with, be hoped, a better breed of cattle, it will become 
& meatexporting country. When the gold-mines run ont, aa they will 
probably do within thirty years, a very great stimulus will have been 
given to progress. 

Mr. J, L. Myres gave an account of his recent journey in Tripoli, in 
the coarse of which be was led to form an opiniou as to the age of the 
ancient buildings differing from that held by Mr. Cowper. 

Prince Kropotkin read a valuable paper on the Prevailing Direo- 

tious of the Mountain Ranges in Asia, and Prof. Penck discussed the 
importance of Potanwlogy (the science of rivers) as a branch of ge0- 
graphy. 
Mr, EL. Corthell sent # paper om the Geogruphical Development 
of the Lower Mississippi. Mr. Otto J. Klotz gave an interesting and 
well-illnstrated discourse on Alaska, oxhibiting the photographie «nr- 
veying instruments used in the sarvey of the boundary. Prof, H. B. 
Dixon, v.46, who had just returned from « mountaineering trip in the 
Selkirks, announced his ascent for the firet time of Mount Lefroy and 
another summit which he named Mount Aberdeen. 
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Mr, 0. H. Howarth concluded the proceedings of the day with a 
paper on Mexico felix and Mexico deserta, terms which be applied to 
the eouthern cool and fertile, and to the northern hot and arid, divisions 
of the Mexican platean. 

Wedneaday, Auguet 24.—The section met in the forenoon, when General 
Greely read a paper by Mr. Henry Gannett on the Material Conditions 
and Growth of the United States, illustrated by an extensive series of 
statistical maps and diagrams. 

Dr. H. R, Mill, speaking on Geographical Pictures with lantern illustra- 
tions, said that, in view of the prominent place now taken by photography 
in tho work of all travellers, it is necessary to urge the importance of 
taking pictures which sre geographically ux well as photographically 
“ good.” Such pictures must be truthfal and representative, the utmost 
care being taken to avoid distortion, to supply some indication of scule, 
and to bring out the charactoristio features. General views comprebend- 
ing a considerable area are desirable for showing types of laund-forms or 
sites of towns. Pictures on a targer scale are desirable for showing the 
detail of special features, such as varieties of architecture, means of 
transport, or agricultural procossea related to certain geographical con- 
ditions. As far a» possible, every geographical picture should show 
something distinctly illustrative of a natural feature or a local condition 
peculiar to the place where it was made, or at least characteristic of it. 
The handsomest house in a village, the rarest foreign treo in a park, 
or the prettiest view in « district, representa the sort of subject most 
often photographed, and they are precisely those of least geographical 
value. 

Prof. Penck followed with « demonstration of school wall-pictures, 
illustrative of typioal geographical features. 

Prof, W. M. Davis, in a brief address, urged the importance of Geo- 
graphy as a subject of University Study, and outlined his method of 
treating geography as a means of higher educational training. 

The usual votes of thanks brought to » close a meeting of great 
interest, during which numerous subjects had been treated of in & 
manner at once more scientific and more concise than has usually been 
the case in the section. 

Many papers bearing closely on various branches of Physical Geo- 
graphy were read in other sections, the enumeration of which may be 
neeful. 

Suction A, Mathewatice and Physics—Report of the Committee on 
Seismological Observations; Prof, A. Johuson on a Canadian and 
Imperial Hydrographic Survey; Mr. J. Hopkinson on Mosthly and 
Annual Tainfalls in the British Empire, 1877-1896; Prof. Van 
Rijckevorsel on the ‘Temperature of Europe; Prof. R. F. Stupart on 
the Climatology of Canada; Mr. F, Napier Denison on the Great Lakes 
us a Sensitive Barometer; Dr. J, Rdkins on the Slow Refrigeration of 
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the Chinese Climate; Prof. Percival Lowell on Atmosphore in its Effects 
on Astronomical Observations, 

Seertor ©, Geoloyy.—Mr. J, C. Branner on the Former Extension of 
the Appalachians across Mississippi, Louisiana, and Texas; Report of 
the Committee for the Investigation of « Coral Reef; Prince i 
on the Asar of Finland; Dr. G. K. Gilbert on Niagara Falls: Mr. J, B. 
Tyrrell on the Glaciation of North Central Canada; Report of the 
Committee for collecting Photographs of Geological Interest: and 
a joint discussion with Section H on the First Traces of Man in 
Atoeriva 

Seeriox D, Zoology —Prof. Herdman on the Plankton collected oon- 
tinuously during a Traverse of tho Atlantic. On tho voyage of the 
Parivion, Prof, Herdman on one occasion trested the passengers to a 
plankton-stew, made up of the minute orustaveans caught in fine silk 
nets, through which sea-water was pumped continuously, as a demon- 
stration of the unrecoguived resources available for the nourishment of 
shipwreeked crews, 

Seormx H, Anthropology —Report on the North Dravidian and 
Kolarian Races of Contral India; Report of the Committes on the North- 
western Tribes of Canada; Reports of the Ethnographic Surveys of 
Canada and of the United Kingdom; Prof. Putnam on the Jesup Expe- 
tition to the North Pacific, and # Report on the necessity of the 
immediate investivation of the anthropology of Oceanic islands. 

On Saturday, August 21, there was an excursion to Ningara teeming 
with geographical interest, and on the conclusion of the meeting the 
Canadian Pacific Railway Company generously provided private cars 
anil free passages for nearly one hundred members of the Association 
from Toronto to Vancouver and back. Tho party travelled in three cars 
on different days, stopping for twenty-four bourse at several pointa, and 
wero ansisted in every way possible to form an opinion of the vast agri- 
onitural and mineral resources of the Dominion. The trips included a 
visit to the great niokel-mines at Sudbury, the new gold-fields of the Lake 
of the Woods, and of the Kootenay district, the coal mines at Nanaimo, 
and to ranches and experimental farms in several districts. ‘The solid 
character of the great transcontinental railway, its luxurious equipment, 
and wplendid management, impressed the visitors only leas than the 
maguificent possibilities of the country, and the enorgy and order of 
those who are engaged in its deyelopment. 
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‘THE PHLEGRAAN FIELDS.* 
By R. T. GUNTHER, M.A. Magdalen College, Oxford. 


IL—THE MORPHOGRAPHY OF THE HILLS AND VALLEYS 
OF CAMALDOLL 


I, Lyrnopveroky, 

Tue region which is the subject of the present investigation is situated to the 
north-west of Naples, and occupies the north-east corner of the Phiegrman Fields, 
The highest point is by far the most conspicuous object in ail comprehensive views 
of the Phlegraan Fields, towering up as it does half as high ogain as the noxt 
highest summit. Perched upon the most elevated part of the hill is the monnatery 
of the Camaldnlensian order of Trappists, from whom the hill receives ita name of 
Camaldoli di Napoli. 

Tho entire region ia intersected by numerous pathy and mule-tracks, which 
have for the most part become worn deep below tha level of the surface of the 
country, #0 that the views seen by the wayfarer are usually much restricted. 
There are good though neodsanrily Indirect roads both from Naples, Pianura, and 
Marano. Much of the more level ground is devoted to the cultivation of the same 
crops as are grown in the plains, and vines coustitute the greater part of those. 
About one-half of the entire surface, incluiting most of the steeper slopes, ta 
covered with woods, In many places the vegetation ls co luxuriant that it js far 
from easy to make out the slinpo of the terrain. The woods are chiefly composed 
of chestnuts, which ure grown as a crop, their stems being cut at more or less 
regular intervals. ‘Tlinir mode of growth reminded me very forcibly of the beech 
copies which cluthe the Chilterna lo many parts of Oxfordshire, and which are also 
cut when the trees have reached a certain size. ‘The general type of the vegetation 
might well cause the stranger from the north to imagine himself nearer his home, 
Along the sides of the deep-cut paths, and wherever light ont petietrate to the 
ground, flourishes « more lowly but not less luxuriant growth of ferns, butcher's 
broom, brambles, and yenista. In the apring the earth in gay with cyclamens, 
primroses, periwinklos, and scentiess violets, which aro replaced later by orchids 
and Wiles, In the moister parts at the bottom of the valleys, the humid rocks 
give nutriment and support to many species of mosses, ferns, and verworta 

The shape of this tract of upland may be described as an irregular oval, the 
major axis of which is about 6 miles long, and runs east and west. From the 
monastery of Camaldoli, built near the extreme south-west corner of the rogion, 
the ground slopes away ot sll sides more or less steeply, down to about the 150 or 
100 metre contonr-line, below which tho slopes gradually subside into the general 
level of the plain of tufa known as the ‘Terra di Lavoro, 

The descent is of a vory differont character in the different parts, Towants the 
north the slopes are exay-and uniform, From the north-west to the north-east of 
the monastery the sides of the hill slope away down to the plain, In which Ile the 
viliages of Marano, Magnapo, and others, with an Inclinn varying from about 
1 in 14 to 1 in 10 to the east, But on the other sides, and expecially towards the 
south and west on either flank of the Pignatiello epur, the descent ia abrupt and 
irregular. It is as much as 1 in 2, of even asl in 1+ in some places (Map VITI.). 

‘The steepest slopes lead abruptly down to tho oval plain of the Quarto on the 
west, to the circular plaina of Pianura and Soocavo on the south, and to the 


* Continued from p. 405. Yor General Map (No, 1), see p. 264 On p. 417 of the 
October number, lino 4 from the top, 9 alould be 45. 
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plain of Naples on the south-east. Between or away from these the other slopes 
are far less stoop. 
IL Gzowoay or Reais, 

The broader outlines of our knowledge of the geological structure of the bill of 
Camaldoli have been aketched by Dr. Johnstou-Lavis in his note on the ancient 
lake of Pinnura. 

he foundation of the bill consists of a voloanie rock, which j* quarried at 
Pianura ax building-stone, and which is known by the name of plpernu, Upon 
thie is « coarse breccia (“museum breecls "), composed of a miscellaneous assort. 
mont of blocks of lave, tuffe, pumice, and other materinis, This underlies a great 
thickness of a more homogeneous, compact rock—the ordinary yellow tufa of 
Poailipo, which is capped by the series of bods of pozzolana anid pumice form- 
ing the upper euperticial layers of the hill, The existing topographic detail le 
sculptured In the yellow tufa and euperincumbent pamice beds, and it is owing to 
the want of coherence of the materials of which these superficial layers are com- 
poeed, that they offer but little resistance to the forces of denudation, and permit 
themselvey to bo carved Into the ridges and valloys which are so marked 4 physical 
feature of the hill ; 

In some parts the tofa ix traversed by vertical veins of a harder and Jess easily 
erosiblo rook. ‘These veins seem to be of rather s local character, but whore they 
ccour they modify the process of valley-cutting, always by checking the rate of 
ervelon, and sometimes by causing the bed to deviate from its natural course, 

Their presence in the tafa at San Roceo near Oapodimonte has already been 
remarked by Tenore, whose attention was called to them by Buckland, I have 
observed these veins in the northern part of the bill traversing the bede of the 
Vallone di Sayliscendi, Palmontello, and Fontana Maltempo, They extend like 
dykes in @ more or Irs vertical plane for many yards. Their thickness varies 
from 3 feet to as many inches, and the same vein may vary in thickness in 
different parts, bat is uenally thickest in the middle, thinning out townrds the 
ends until i¢ gradually disappeare altogether. Their orientation is generally 
within 20° of the meridian, Scmetimes two may bo seen close together, separated 
by but a few inches of ordinary coarser tufa. Their texture is firmer and more 
compact than that of tufa, 

In order to try to discover the explanation of these veins and of thalr haniuess, 
I had some thin sectlune cut, which show that they are composed of the same 
matorinl aa the tufa matrix, but in a far finer state of subdivision, A forther 
peoof of their similarity ip allonded by the chedical analysis, whioh my friend Mr. 
Manley has boon good enough te undertake for me, 

Ondleary tila, “Vata af mein, 


Solubility in water. Fereent. Ne cent. 
1, Tei mative state. cee cee nee oes IDO Oe ISG 
2 After being dried audignited .. |... vee’ STS .., HOR 

4 —_— 

Lom of welizht at 100° 0, son hase oo oe «6 TOS oe =6BS3 

Loe Mf weightatred best =... 2. 4 BIS LL LORS 
eR ay: 1 ie ee OTS LS OOS 
FeQ, -- aoe 2 a —2- = o- BAS we 493 
BLO, ais dc Fie aes ATS 4. ORG 
GAO si rer wes et et im sss, OBE ST 
MD Oe ee cee come ey TE CT Shah 
MoO! ct iss, ioe ee adCast, SS = Ce 
NayO (by difference) deo as : — O68) 35° TOT 


—S— —OUT 


100-00 1009 


THE PHLEGREAN FIELDS. 479 


The analyses were made in platinum vessels throughout. 

Tenore was unable to perceive the least appearance of infiltration of any lite 
of demarcation between the tuff and the veing, wud stated that their composition 
differed in the absence of putnice fragments and in the finer nature of their grain, 

My own sections show a very sharp line of demarcation between the tuff and 


the vein, An examination of several of the veins has convineed me that the ouly’ 


probable explanation is, that they are the result of fissares in the tufa due to 
earthquakes, shrinkage, or some other cause, These fissures have become filled 
with a mad of minute fragments of tufa, washed in by rain-water from the 
surface ot down from the sities of the fissure. The mud became conuolidated and 
hardened to form » rocky vein compaoter than the ordinary yellow 
tafa, which It traverses, by reason of the finer subdivision of the particles of whiok 
it ia composed, 

Cracks in the tuff are not unfrequent, and, when near the surface, often become 
filled with earth and fragments of sticke and leaves. 


It. Disrumrrion axp Descntrrtox or Oaronmexr Angas axn tTutm Deatwage 
QUAN NxELa. 


A contoured map of Camaldoli (Map L) shows that the chief slopes of the 
hills nre of two kinda, Some slopes are like the outer surfaces of cones, others 
are like the inner surfaces of funnels, The former will be referred to as cone-slapes, 
the latter as crater-slopes, In all cases in whieh tho evidence seems to point to their 
once buving bolonged toa volcano, The rain-water which fows over the surface 
of these slopes is carried off by channels, which may be conveniently referred tw 
a4 cone-onlloys and crater-walleys ruapectively. 

Tho catchment areas may be very naturally classified according to the slopes 
down which their drainage channels run, and they will be referred to by tho name 
of the baaln which receives their drainage. Of the chief groups of catchment arvas, 
four are dralued by crater-valloys, one by cone-valloys; but, owing to the large 
size of thn latter ares, antl also to the fact that ite drainage Hows towards two 
different points of the compnas, jt will be regarded as two, 

The chiof catchment areas are— 

1, Quarto 
o 
3. ees crater-irainage aress, 


4. Naples 
5. N 
fH Jome-nnge aren 

The crater-slopes face to the west and muth, the cone-slopes to the north 
and enst. 

‘The four crater-areas drain Into four crater-plaina of the same name, anil are 
separated by three short ridges or spurs from another. The Quarte-Pianura riige 
ja thaton which the Massoria Romano atanda, and in marked Olmetello Romany * 
on the older tape; the Pianura-Soccaro ridge ia koown ax the Pignaticllo, 
linmediately below the monastery; and the Soceavo-Naples ridge, which is con- 
tinuous with Posilipo hill, beara the village of Vomero and the fortress of San 
Elm. 

A noteworthy feature is that crater-valloys differ as rogarda thelr detribution 
from cone valloyy, in that the lines of their courses tend to converge When produced 


* Ohmotellu = elm-wood, 
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downwards from thelr source, whereas the lines of the courses of cone-valleys 
tend to become divergent when traced in the same direction, 


Orater-Dnarsacr. 


‘The western drainage is conveyed by a wamber of channels, either into the 
Piano di Quarto, or ele into the small plain lying immediately to the east of the 
Cratere di Campana, and between the craters of Astroni and Quarto. These two 
catchment areas are separated by the ridge of hille upon which the Torre Poerio 
stands, wad they may be conveniently termed the Quarto and the Campana catchi~ 
mont areas respectively. 

‘The Campana aren is insignificant. The ratt-water mostly rune straight down 
the very steop alopes, and streamlyte do not become sufficiently jarge to effect land- 
sculpture of apy very considerable relief. In this respect the ares is somewhat 
similar to the eides of the Pignaticllo, At present the Campanas baain also receives 
the drainngo of the northern slopes of Astroni, the eastern slopes of the Cratere di 
Campana, ani from ‘Torre Poerio, The water all sinks away through the permeable 
soll, bat it je not improbable that, if the land-level were to become lower, # lake 
might be formed similar to that which ovee existed on the plain of Pianurs. 

1. Quarto Catchment Arca. 

The eastern part of the Piano di Quarto is crailled in « semiciroular amphi- 
theatre of hille—the western rampart of the Camaldoli massifi—which are deeply 
seamed with a system of crater-valleys radiating from the eastern focus of the 
elliptical Piano di Quarto. The valleys, ax in usually the ¢ase on steep slopes, for 
éhe most part run straight, or, if they branch, the branches tend to run parallel to 
ane another. 

At the lovel of the 100-metre contour-iine about twenty-one main valley-beds 
may be distinguished. The areas drained by these are for the mout part very 
small and of uniform length, with the exception of two, Tho watershed of the 
Quarto hinsin ia no furtber than 1760 metres from the margin of the Piano di 
Quarto, wxcept at the head of the two valleys, the Vallone di Pietra Spaccata 
(No, 13) and the Vallone Piscicelll (No. 17), both of which have come to drain 
larger areas than their neighbours, have eut thelr beds further back, and have 
watersheds at a distance of 3500 metres and 2250 metres respectively from tho 
Piano di Quarta, The drainuge-aren of the Vallose di Spaccata is the largest 
of the Quarto system, and i» remarkable on sccount of ite narrowness as com. 
pared with ite . About halfway along ite course, near the little chapel 
of Banta Maria dt Pietra Spaceats, the valley scenery is very bold and striking. 
Vertical rocky walls fall on either side with an abrupiness that justifies tho 
name of the valley; below, the torrent bed cannot be descended withuut ropes, 
on account of a succession of waterslides ans falls. 

The watershed between Now 12 and 20 is lower near the end at which it Jolna 
the main watershed of the Quarto system than nearer the Piano di Quarto. Retween 
rheue valleys is a oonsplouous isolated hill known as tho Cuccaro, which probably 
owes ita origin ta the valleys on either sido of it having widened their beds pear 
thelr source. No. 21, too, seems to be about to mivet the valley on the Pinsuts 
side. At preeont there is only a ridge and @ narrow roalway between tho clus 
sith which these twe valleys suddenly begin; but in a few years it seoms likely 
that the land updn which the Gasn di Gregorio stands will be left as an isolated 
peak like Monte Cuccaro. 

‘The storm-water which runs down into the Piano di Quarto, and which cannot 
sink into the soil, is collected into several artificial jand-drains, which unite 
tnd discharge into the underground tunnel ((alleria), which pierces the hills to 
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the west of the Quarto near the Sploclli: The orber end of the tunnel opens into 
the Canale di Ssolo, By this artificial channel the Quarto drainage is finally. 
conveyed to the sea near the north wad of the lake of Lioola. 

Before this underground drain was cut, the plain of the Quarto was w march 
daring & great part of the yer, and was probably covernd by o large laky when 
the groun! was nearer sea-level that it ie af present, 

2. Pianuru Catchment Area, 

The best views of the s¥sten: are to be had from above the Cancello or from the 
Pignatinll, ‘The catchment urea is » serniclroular basin forming part of an almost 
circular crater 3 kilometres in diameter, whose centre lies about 500 motres to the 
nouth-west of the church in the middie of tho village of Pianura. The walle of 
this crater resch their Greatest altitudy in the north-east at Camaliol (Fig. 10), 
where their height has, perhaps, Leen much augmented by ejectamenta from the 
Heishbusting crater of Soccaro. To the west the crater wall becomes lower, and 
finally breaks off altogethur at the Vancello, The southern wall is low (50 metres 
above the plain), but quite eanily recognizable. It has been sugeestod that it wag 
levelled by the removal of matter {rom its south side by marine erosion when the 
level of the Plegrman Fields was lowur. None wf the valleys have encroached 
perceptibly on the adjacent areas, with the exception, perhaps, af No, §, 

Elovea dtninage-arcas are distinguished in Map V. A chanoel in ares 
No. 1 is rapidly cutting its way back, utd shows every sign of meeting Quarto 
valley No. 10, from which it ix now only separated by the width of « road. 
Parta of No, 21 aten, on the weet of the Pizuatiello ridge, are freotpltoualy 
eteop in places; the rest is Overgrown with chestnut woods, ‘Thu tait-water rane 
straight duwn tho hilldde in chaunule, which are very stall and very mimerous, 
Erosion appears to be goiog o& over tle entire surface, and to be removing the 
eutite face rather than to be acting with greater effece along certain defintte lines. 

At the bottom of the slope is a treuch into which the storm-waters flow, and 
by whiah they are couveynd ont of the plaln of Pianura. 

The goneral character of the Pianara slopes is that they are much Wtoepet in 
the middle than wither at the top or bottam. Were & transverse soction cut acres 
the ‘below the monastery, it would be saan to be markedly sigmoid This 
is fai the fact that the upper slope ix composed of loese yeleanic J of ine 
#aflicient cobesive power to farm @ long steep slope of a stalle character, whereas 
the precipitons middle portion Is vomposed of compact yellow tufa The lower 
sohcave slope isa talus slope, due to the weathering of the surfaces above, 


a change of direction of almost 90° in some cases (Nos. 6 and %), 

3. Soom Catchment Arm, 

The Piguativllo ridge (Wig. 10) is the western watorahed of the Soccavo area ; 
the eastern watershed is formed by the bigh ground running from Li Canginn| to 
St. Elmy and the hill of Posilipo. The Soccave catchment area, like Piaoura, j» 


The valley# which furrow the alopes above Soccavo have eut their beds yery 
deeply Into the taf. ‘Tho descent to the plain of Soccavo is very stoop in places, 
and the valley cuttings are eepecially bold, 

No. V.—Noveunen, 1897.] 2% 
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Of the Soocavo valleys, the most typical are the Vallone Castellavcto (No, 2) and 
Vallone Verdolino (No. 8). Both take their rise just below the monastery, and 
run cast for some distance; then they turn at right angles to their first direction 
and rum south. [he upper portions of the valleys are V-ahaped, with sloping 
tree-clad banks of pumice and ashes, The lower portions have been deeply cut 
into tho solid tufa, and are Y-shaped in transverse section, The tree-ciad slopes 
above, and the almost vertical tufa cliifs below, aro well shown In Fig.12, All the 
valleys discharge into a watercourse, “ 'Arena,” which crosses the Socesvo plain, 
and receives contributions from the western topes of the Vomero and Posilipo, 

A noteworthy feature of the Socoave valleys is that those which reach the 
principal watershed (Orrolona-Soccavo watershed) run parallel to it from west to 
east, sway from the Pianura crater, ‘hey then veer round to the south, and 


Prailipe riige 





ria. 12—VALLONE VERDOLINO, JUAT PEVOUN REACHINO THE SOCOAYO PLAIN. 


plunge straight down the steep inner wall of thn Soccavo crater. In fact, they at 
first seem to run down an external slope of the Pisuura cone, and then to be 
diverted inte the crater-alopo of Soccavo 

4. Noples Catchment Area. 

The Neapolitan drainage area lies for the most part on a curved hillside 
extending, lke the auditorium of « vast theatre, from the Li Canglani St. Elmo 
watershed on the west to the observatory ridge below Capedimonte on the #ast, 
The sides of tho hills alope gently down Into the plain on which Naples ia built, 
from ® height which is never much more than 150 metres, Denudation has con- 
sequently not bad as great s scupe ason the other elopes which havo just been 
described. Mortover, owing to the proximity of the Neapolitan drainage area to 
« lurge town, the natural drainage channels have been very seriously tampered 
with, according as the needs of agricuiture or the construction of roade and 
buildings might require. 


The chief cf the drainage areas dincharge their waters into the channel which 
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divides the city from Capodimonte, Althongh modern drainage has diverted 
much of the storm-waters from their uatural course, yet it is interesting to note 
that the old sandy stream-bed ia marked out at the present day by such stroet ani 
place names as Poutanellc, I’Arenella, San Carlo all’Arena, Strada dell’ Arenacelp, 
which indicate the position of watercourses ag clearly ae l'Arena does that of the 
stream-bed crossing the Soceavo plaiu, 


Cosm-Deatracn. 


Tho system of valleys draining the north and east vides of Camaldoli differs 
from the other valley systema in one important respect. The northern drainage 
ares is the convex outer sarfoce of a cone standing on Its base Tho other drainage 
areas or crater areas are the concare {nner surfaces of hollow cones standing upon 
their apices. ‘Tho effect of this difference being to catise the lines of the beds of 
the southern and western valleys to tend to converge when produced downwards, 
and those of the northern valleys to tend to diverge when produced in the same 
direction, 


The storm-waters from the esteliment area of the cons-slopes drain partly into 
the bay of Naples, parily outside it, so it may be sublivided into two catchment 
arene of almost equal size. The more northern portiun is draived by a nuniber of 
valleys running northwanis; the other fs drained by a single valley (Vallone di 
Sagliscend)), which runm east for a considerable distance, but finally taurus scuth 
(Sf. p. 429), 

5. Northern Catchment Ared. 

The northern catchment area ix about three times ga large os any ove of the 
intni-crater areas, but ite slopes aro far fess steep. The surface water runs in o 
more or less northerly direction Aloog a series of valleys, which discharge on to the 
fint plain of the Campagna Felice, Much water sinks into the soils the rest is 
carried away westwanda to Patria by a system of channels, of which the Cayone 
Grande te the largest, Many of these Jand drains for storm-water have been 
straightened aud deepened artificially,” with corresponding improvement In the 
ranitary condition of a dlatrict which mat have beets # marah during @ great part 
of the year, 

The largest valleys, V. Paimentello und ¥. della Foutaus Maltemypys, diain « 

6 ares and anite to form the V. Cesinelie, which discharges its 
waters into the Vallune di Teresa below the villages of Chiajano and Polvica. An 
slevation of the bed of the Vallone Pulmentetle ie xhown in Map VII. 

6, Kastern Catchment Area. 

Tho eastern portion of the cone-slopes of Camaldell aro drained by one lange 
valley aud its tributaries. Different parte of this valley are locally known ly 
different names, but the entire system will be referred to here by the name of its 
moat important section—the Vallone di Saglisceruii, 

‘The head of the valloy lies close to the village of Nuzaret, below which a (ew 
atnall Y-shaped valleys run eastwands to the south of Li Guantsri, and open tate 
the deeper channe! of the Vallone Orsolona, which Les to the south of the: Muaserin 
of the same name, and receives all the stirface drainage wouth of tho oew carriage 
tuad from Li Cangiani to Nazaret, At the point where thin coud crosees, near Li 





* Domenico Fontana, the architet, euperiutended the eonatructian of a vyetem of 
droinagw channels, or lagné, extending from the Boethetts di Nola to the Lago di 
Patria, Carlotti estimates the length of the tagné at 22 mighin (= 693 kilometres), and 
thoir vertical fall at 132 palml (= 34% wetres), The works were finished in 1612, 
five yours after the'death of Fontana. 
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Cangiani, the valley becomes broader, more oper, and leat deeply cut. After 
making two sharp turns to the north, it plunges down into a deep canyon-like 
cutting in the eolid tufa, which le known by the name of the Cavone delle Noce, 
from the nut trees which Hourish in great numbers on the less precipitous upper 
slops (Fig. 13). The bet has been cut to a depth of quite 40 metres, and le se 
nurrow that iu many places it ia impossible for two persons to proceed abreast, ald 
sv tortuous that the view along the bottom is interrupted: by # turn every few feet. 
The bed itself is broken by series of amall vortical falis alternating with lorel sandy 
reaches of greater or lesa Jongth. Occasionally the débris of w landulip from the side 
blocks the channel, and breaks the velocity of the torrents anfileiently t allow part 
of their load of suspended matter ta be deposited above the obstruction. Same of 
the larger waterfalls owe their origin to transverse dykes of the harder tufa already 
«described (p. 478), which stretch transversely acreas the bed, amd which are not 
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quite so reallly worn awny a4 the softer tufa. ‘Those dykes help ta support and 
preserte the softer tufa above. Below wach it usally « dopression or pocket In 
the soft tufa, cut by the force of the water falling vertically from abowe. Four of 
these dykes oocur in a space of S00 metres, and a little further duws, below a 
transverse wall, the bed hns actually been diverted to the north by a large vertical 
dyke, which forme the face of « high vertloa! cliff on the right bank: “After 
outting through this, the valley becomes more V-thaped. Below the Masseria del 
Principe, the bed has been artificially widened) Ly quarrying Operation. At the 
npper end of the quarry are two more transverse dykes ruunivg a-roee in @ north 
and south direction, The lower one, which is probably tho oue referred to by 
Tenore aud Dauheny in their descriptions of the hand varie ty of tufa, has been cut 
away On both sides, aving a column standing alove just hulow the entrance of 
the valley bed into the qoarry, and ino line with soto esornuus artificial exves 
from which the tafa ix being extotaively quarried for building purposes, : 
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RESTORED. 
Compare NE. Corner of Map I. 
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Felow the quarry the valley changes its character once more, and becomes open 
aul V-shaped in cross-section. At the point where it is spanned by the Ponte di 


Cavone di Miano, Finally it makes a sharp turn to the south, and. scon reaches 
the plain wear the Ponti Rossi. During the last part of ite course us a deep valley 
it receives many tributaries, of which the Vallony Cappuccini, from the northern 
part of the park, is the mot important (/. p. 429), 


Guarure asp Newanicar Reramsestatios of Vatixys Axp Catonmexr Angas, 


Tn order to alford a meana for the comparative atudy of the leading features of 
the Camalioll valleys and drainage areas, both by themselves and together with 
thore on other volcanic slopes, the appended tables of measurements and diagrams 
were prepared from the data at my disposal, Inasmuch as Many of my own 


in the 1885 map, I beliove that there are considerable errors in that map, and 
consequently both my diagrams and menurements, which are primarily based 
on that map, must be taken rather ax Wustrating s method than as being reeordid 
of the absolute facts, 

Tho oumbers in the first column refer to the catchment arews Indicated by 
similar numbers on the map. In the delimitation of these arcas, I have, s0 far ne 
the larger valleys are concerned, limited the area to the region drained by the 
valley and ite tributaries, In many casey, notably on steep hiileides, un area {se 
drained by ® multitude of «mull channels ranning more or lesa parallel to one 
another, and I have thought it best to avolid too extreme a subdivision by waking 
the nambered catchment ares fairly Inclusive, 

The second column gives the sizes In hectares of these arbitrarily numbered 
catchinent areas, measured oo amap by Amslee’s planimeter, ‘The sreas are con- 
sidered to be hounded by the limits of the adjacent areas, and by the contour-tine 
specified at the head of each table, 

In tho third and fourth columna are the leagth and amount of fall of each valley, 
when straightened out and measured from the source to the contour-line spevified 
at the head of each table, 

The valleys shown in the diagrams (Map VIL) were drawn as if their beds ran in 
the same vertical piane from end to end without any bend, ‘The straightened bed of 
each was plottod ao that each part ix represanted at ite proper height above sea-level, 
as indicated by the vertical scale, Above this valley-bed Jine was added 9 second, 
the mean bank Jine, whoww vertical distance above tho valloy-bed line represents 
the menn height of the banks of the valley above the bed, and drawn to the sume 
scale. In short, the upper fine represents the slope of the hillsides, though pot 
always on & regular ecale; the lower line reprevents the bed of a straightened 
valley. Cunsoquently, the ares included between the two [ines serves as an indi- 
cation of the amount of erosion which the stream has effected. For this area I have 
propesed tho term of erosion area, although lonyituciqul erosion area would prob. 
shly be better, and woald distinguish it from @ transverse eresion area. ‘The lust 
column of the tibles gives some of the relative dimennions of the erosion arcas of the 
valleys, plotted and mesaurert with Armulor’s planimeter, 

In penctioo the mean bank line was arrived at by the following process. Map 
VI. wae produced from tho ordinary contoured map (1,) by the process of “ smooth- 
ing" out the hollow curves dus to valley ercalon. ‘This was done by drawing 
lites ——— scrons the concavities > L->_— of each eontour-line, “ALAA 
Tho result is shown in Map VI, which is supposed to represent the ahape of the 
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liffl before denudation commenced. Such a sinvothed contour-map was drawn on 
tracing-paper and superimposed upon the ordinary contoured map. ‘Tho difference 
of height between the smoothed contour on the traclng-paper and the lowest real 
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contour-line oo the ordinary mup touching it was estimated and plotted in the 
longitudinal valley weotions on Map VIL. Although » dificult process to deseribe 
it Is in fuct essuntially that employed for finding the depth of a valloy 
ih contours. 
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Tenattox oy Daatrsack Anza to Esoston Apna. 

Amoog other interrelations exhibited by the numbers oxpreasing the main 
features of the valleys, there is one wiiich is strikingly prominent in the tabics 
above. lt will be noticed at once that tho erosion area of » valley stands ina 
direct and definite relation to its drainage arwa; in fact, that the ratio of the number 
expressing the erosion area to the number expressing the drainage ares ia a 
constant for the majority of the valleys bilonging to the same system. 

The chief causes which affect the course and structure of valleys are, the time 
during which the forces of denudation hava been in operation, the inclination of 
the slope, and the nature of the rook in which the valley has been cut. In the 
region under considerativuy, the texture of the rock, apart from local variations, is 
on the whole uniform, aod it seems probable that uo part has been subjected to 
denuding forces longer than any other part. 

‘The chief cause of variation, therefore, ix to be sought in the varying steepness 
of the slopes, Hence it seems probable that the Jaw is true that if all other con- 
ditions, whether of aye, rocks, or slopes, are similar, the drainage area of a valley 
is in a constant proportion fo the erosion urea. The ratio of the drainage area 
to the erosion areca may be called the index of erosion of the valley. 

In the case of the Quarto valleys, the average index of erosion ia less than the 
corresponding index of the Pianura valleys, but this seems to be due to the fact 
that the latter have on the whole a greater fall in proportion to their length. The 
Pianura average index of erosion is 62,* the Quarto index is 164, and the index of 
erosion of the Vallone di Saglivcendi in 172, 


TV. Exraaxavios or Staverumn 


It now remains to impuire into the causes to which the topographical aspect of 
the region owes its character, anil to endeavour to ascertain low far and in what 
proportion such forces us are at work at the present day have contributed to produce 
this charactor. 

The processes which have co-operated to produce the present configuration of 
Camaldoll, may, to borrow from the terminology of the biologist, though that 
terminology might be waed more appropriately by the phyeleal geogrnpher, be 
tegardéd a’ anabolic and katabolic, The anabolic processes to which the hill owes 
its construction are practically dormant at the preeont day. The katabolic pro- 
cesses, on the other hand, are in full operation, and will in time effect the destruc- 
thon of the hill. 

The method of comparative geology teaches us that the entire mussif of 
Camaldoli is due to a sudcession of voleanic outlreaks Each eruption in turn bas 
hurled ite contribution of asbes, lapilll, and dust all around the central rent, and 
has thas built op a more or less circular rampart. Wherever. a segment of one 
such rampart intersected and became superimposed tipon some of the ¢jectamenta 
from on adjacent vent, a larger mound was hiapad up, which, owing to ite larger 
bulk, offered far greater resistance to the wear and tear of katabolic forces than the 
smaller segments compiled sdlely from the ejectatnenta from a single vent, It is 
to this intersection and overlapping of the racuparts of débris ahot out from some 
of the most productive volcanic vente in the Phlogrean Fielily that Camaldoll owes 
its pre-eminence. 

Ita orlginal foundations nay have been laid by voleances of which the walle 
have become obscured beyond all possibility of recognition, but by far the greatest 


* Excepting No. 11, which lw drained by many channels, 
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portion fs the result of the accumulation of debris ejected from the craters of Quarto, 
Pianura, Soccaro, and Naples, which, though not the only, are at any rate the 
most recognizable centres of voleanic activity in this part of the Phiegrean Fields, 
The fact that there is a greater accumulation of éjectamenta to the northern 
side of these craters is partly duo to their arrangement in an arc of as citele whose 


the southern walls of the craters hy the sua. 

When the shape of this enormous voleanio mass is atudied on a contoured map 
(VE), on which the bends of tho lines representing valleys due to denudation 
have been filled in as described on p. 486, it will be seen that its general contigura- 
tion ls by no moans inconsistent with the view just given, A regular series of 
contour-lines will be seen descending from the highest polut. Their regularity 
would probably have been marred had there been any cousparatively recent 
voleanlo vents further north than thowe mentioned, 

In addition te the contributions from Quarto, Pixonra, Soccayo, and Naples, no 
doubt othere liave been able to reach it from Agnann, Astroni, Fosss Luparn, and 
perhaps Cigliavo during their more violent eruption» 


Navowe or Marneiac—Cuanacres or Roexs, tro. 


The chief geological formations traversed by the valley systema of Camaliolj 
have already been noticed; there «till remaina the consideration of those inherens 
qualities of soils und rocks which have hindered or favoured katabolic proorsses, 

Tt has been stated that the hills are composed of a solid tafe basis or core, 
capped by strata of loose ashy materiale. ‘The upper layers consiat of alternating 
beds of loose wales, pumice, and pozzolana of the moat readily erosible kind. The 
fragmunts possess no sort of coherence. ‘Their very arrangement Ip layers of larger 
and amaller sized fragments ts & suron of weakness, and the individual particles 
are #0 light as to be very easy of transport by running water—many will actually 
finat on water, Owing to this want of coherence, during the heary winter and 
Sutumn faite landalipe are of frequent occurrence. As the beds of the swater- 
courses ary belng eroded, thelr sides are being undermined, or, at any rate, rendered 
lesa seoure. Every now and again the cohesive forces are overcome, aud the enilre 
bank slides down into the bed of the stream, leaving a bare sear, With the inten- 
ton of ascertaining the angle of inclination at which a bank compoerd of loose 
ashes tends to slide, | messured the inclination of several fresh scars on the sidew 
of the Palinentello and Vajetuno valloya, and found that they wore all of o remark- 
ably uniform sugie. The five measured were 50°, 59°, 58°, 55°, and 57°; the 
avernge angle of slip, therefore, being between 58° and mH", 

On the other hand, the open and broken nature of a soil composed of such 
ashes and panileeous fragments makes it very difficult for streams to form on the 


and form streatns running on and capable of eroding the eurface, 

As a result, only the very heaviest of rains produce streame on the more 
Inelined surfaces; but when such streams do form, they wash out channels in the 
Pras er te iat ted 

6 trated when the itive power and 
the surface ix in any way interfered with, a fascent io hesedtaice iby 
able to get rid of all the rain-water which falla upon it by imbibition. No surface 
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stroume are formed. No drainage channels are eroded. Now, it often. happens 
that when « road is mate across such s surface, the part covered by tho rondway 
becomes almost impervious. The rain-water collects and rans along the road way, 
forming « streamiet which, striking off, rans down an adjoining slope with sufficient 
force to out quite a considerable valley ina short time. A 

When « drainage channel bas once been cut to a certain depth, «stream will 
flow along ita bed after a less heavy shower of rain than is required to make a 
stream ‘run over the surface; and the deeper a valley bed ta below the level of 
the land, the Joes rainfall is required to produce @ stream in it, fur the reason that 
tho good drainage of the ash beds permits the water In them to percolate freely 
and sink into any drainage channel in the immediate vicinity. 

Underlying the ash beds is the more compact tufa. Although far inferior to 
the aah boda, its absorptive power when dry is very considerable, and it ean also 
imbibe water with great rapiiity. 

The great porosity of dry tufa may be demonstrated by dropping a piece into 
water, ‘The water on entering drives the air from the pores of the rock with such 
vigour as to canse it to hiss or eing like « finid in brisk effervescence. Hard tufan 
do not absorb as much water as softer ones, nor do they become completely 
saturated as quickly. ‘The mean of the results obtained from « number of experi« 
month upon tufa fom different localities was that soit tufa absorbed about 22 per 
cent. of its weight of water when immersed for an honr. Hard tufa only alvorbed 
about 12 per cent. of ite weight under the same conditions, It should be stated 
that no attempt had been made to use chemically dry tafa for these experiments. 
‘The blocks had only been kept in an ordinary dry place for some time, and were 
therefore in a somewhat similar condition to the surface of a tufa rock at the end 
of the dry season, 

In order to form some conception of the rate at which absorption proceeds, 
fragments of tufa were totally immersed for a short period, and were then taken 
ont aod examined, If the surface of the rock appeared to become iiry almnowt 
directly after itn removal from the liquid, it showed that superficial saturation was 
not complete, and the fragment waa immediately plunged into the water for a 
second period. ‘This process was repeated until the fragment preserved a wet 
appearance for a couple of seconds after removal from the water. The superficial 
saturation point was then considered to have been reached. Fragmetts of about 
300 grammes were found to require quite five minutes’ souking before they became 
superficially saturated as Indicated by the above test, 

From these experiments it would follow that, unless ahowers are of phenomenal 
heaviness, thoy must continue for a long tine before clean dry tufa beoomes 
sufficiently aaturnted to allow water to ran over ite surface, oven when that surface 
is inclined at a considerable angle, If the eurface ie much broken uy, the time 
required for superficial saturation will be greater in proportion as the area of the 
warface is more extensive, 

Unfortunately, my observations on the spot are too incomplote to afford any 
data coucerning the rate of surface saturation during a shower, but I have since 
conducted » second series of experiments bearing upon this point. 

A block of dry tufa with a fat upper surface of 00 square centimetres was 
placed below an ordinary chemical burette arranged so as to deliver a measurable 
quantity of water drop by drop on to the sarisce of the block of tuis. The 
experiment was conducted xo as to imitate a shower of rain, and the block was 
kept moving #0 as to prevent two conseotitive drops falling on the same spot, and 
to ensure the even distribution of the water all over the surface, ‘he result 
obtained from the experiments was, that whea as much water a8 would cotrespond 
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to 00 centimetre of rain in three minutes had been allowed to fall slowly drop by 
drop on to the stone, the water wad found to have penetrated about 1-5 centimetre 
below the surface, The tufa, however, continued to absorly water with diminishing 
avidity until an amount corresponding to 1 centimetro of rain bad been delivered, 
At this point surface saturation became complete, and the water ran freely over 
the surfaces 

‘The conditings affecting the above exyeriments are, of course, very different to 
those ordinarily obtaining on the slopes of Camaldoli. The oxperitental blook 
had a clean, freshly broken surfece. Tf the rocky hilleides were in the same 
physical condition, it is very doubtful whether streams could ever collect on them 
at all, The rock faces in their natural state are generally clothed with more or 
leas low forms of vegotation, and their pores are choked with mud and dirt to 
such an extent that the absorptive power of the rock is far lesa vigorous than in 
the case of tho experimental block, 

As compared with the superincumbent ash beds, the (ula possesses » coherence 
which makes it more difficult of erosion, but, on the other band, its ouniyactness 
impairs its draliage power, with the result that streams begin to form and flow 
over its surfaco after loss rain has fallen, When dry it possesses s vory consider 
thle absorptive power, but its lowlying position nearer the water-level results in 
ite generally holding « large quantity of water absorbed in lis pores, abd in its 
appetite for much more being thereby hiunted, 

In texture it ie fairly uniform, but hero and there occur local variations af 
wullleient importance to affect the ordinary course of valley formation, The chief 
of these are the dykes already noticed (p, 484), which have to some extent diverted 
streams anid retarded the rate of corrasion. The hard inclusions in the lower 
reaches of the Y. Piscicell| must also have » similar actior. 


Karanowe Aazyra, 


The chief katabolic agents which tiay have helped to model Camaldoli are 
marine erosion, rin, froat, heat, wind, and organic nature. Of these, the five latter 


are all in action at tho present day, but it is possifte that the waves of the sea took 
sotne part int the past, 


If geologists are unwilling to concede a submarine origin ta Camaldoli, 


hi 
at any rate, agreed thet at tio very distant dato the sea covered Bernall, ase 


|, Wanherl 


been submerged, If it can be proved that the level of the “ 

60 metres lower, the powerf:] waves raleod by the tise oak ete 
rolling over the shallows, might easily have levelled the wuthern wally of the 
eraters of Planura aud Socoavo, have distributed their débrie over the Basiiti 
nah plains, and hare then broken against the cliffs below Canialdoli 


— a 
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At the present slay the land is high out of the water, and therefore all erosion Je 
eubeiti lal. 


Supatinras, Exosiox. * 


Hain,—A valuable record of both the rainfall. and the rate of rainfall hue been 
Kept by the monks at Camaldoli since 1887. From their records it appears that the 
average talnfall for the yearn ISS8-1805 is about ¥81 millimetres per annum, oF 
about 135 millimetres more than the rainfall dowo below at the R. Osservatorio di 
Capodimonte (Naples) during the same period, 

It also appears— 

L. That the most raloy months are Octuber, November, December, and January, 
and that of these December has the greatest rainfall. 

2, That the average rate of rainfall is twice wa fast duriog the summer and 
autumn as during the winter and spring. In other words, the months during which 
tie greatest quantity of rain falla are by no means those during which rain falls 
fastest. 


The average rate of rainfall is about 2) millimettes per hour of rain, ‘The 
tate is groatest during Soprember and Octobor, when it averages above 4 milllinetres 
per hour of rain, and least during Fobruary and March, 

It follows, therefore, that the rate of rainfall (a the different seasons of the yoar 
is lich on tu have the maximum crusive effect as far aa the torent beds aro 
concerned, 

Daring the dry summer month the ground becomes dried, and acquires 
increased almorptive powers, When the autumn thunderstorms begin to clear the 
alr, generally about the day of the Festa di Nostea Siguora di Piedigrotta (September 
4), the rainfall is very fast, and consequently the water had o letter chanew of 
forming streame than if the rainfall was alower and the water more likely to be 
absorbed by the ground. ; 

The surface uf the ground having once becomé saturated, a Leavy fall of rain 
produces most destructive effect, The watercontses ai awopt by torrents of 
Hiquid mud, bearing along sand and stones, which rasp away the surfice of the 
tocky bods, as the unmerous scratclics on thuir sides and bottom testify, 

On steep slopes with relatively stall catchment armas, such ad the two sides of 
the Pignatielio ridge, ur the side slopes of many of the deeper valleys, the ralu- 
water rung straight down the slope without cutting channnle of any considerable 
depth, but heavy showers result jn tho general degradation of the entire fave of 
the slope. If, however, there be a sufficiently large catchment area above the slope, 
tu collect a sufficient head of water, as is the case with many of the Quarto 
areas, cf. Valloae Tivtra Spaceata, ete, doop and straight furrows are cut down 
the slope. 

If the slope be less stecp, the valley bods begin to turn first to one side anil then 
te the other, The sides become undermined at the beds, and finally slide down, 
The fina) pevcipitation te often brought about by a sudden heavy shower after the 
undermining has progressed for a certain distance. ; 

‘The most striking results of erosion are to be found at the heads of many of the 
valleys which commence as chasms. Examples are to be foamd in Qaarto No, 21 
and Pisnura No, 1, and in some of the side beaoches of Quarto 17, all of which are 
rapidly working their way backwards towards their watersheds, 

Frost.—Anoiher factor which takes part in tha work of degradation of the hill 
ot Camaldoli is frost. Lt might be anpposed that frost waa # comparatively un- 
important factor in Southern Italy, especially so near the sea and at such a low 
altitude. Nevertheless, the thermumeter at the mouuatery of Cumaldoll registered 
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a temperature below +1° Centigrade on thirteen nights during the winter of 
1895-5." 

At all times of the year the temperature of the air in many of the valleys, 
except when warmed dircetly by the sun’s rays, is much below that of the air out 
side, on account of the evaporation which is coatinually going on, 1 have mpentedly 
notloed » difference of temperature of 5° C, between the shade temperature at the 
bottom of the valley ani that onteble It. 

During many nights in the year tho effect of evaporation, combined with that 
of tailiation, is to produce a very low temperature. The resalt may be seen after 
the winter in many of the valleys the beds of which are hewn dy the tufa Tho 
superficial 2oll and rocks get cooled; the water held absorbed in their pores freezes, 
and by ita expansion scales off large flukes—sonietimes 29 tiuch as 2 inches thick 
anil foot or two square—from the surface of the porous tafa. 

When auch flakes become dislodged, their fragments, having slid down to the 
bottom of the cutting, are rolled alung by the next torrent, and nsslet in rasping 
away the sides and bottom of the valley bed on their way down. 

Heat —A similar cause of the destruction of rocky surfaces, according to Johnston- 
Lavia, is heat, When rocks loaded with moisture are exposed to the hot rays of 
the sus, they become heated up too very considerable temperature, and the water 
contained near their surface is converted into vapour, which by Its expansion 
produces a constant crumbling of the exposed face, anil prepares the way for the 
more destructive action of rain or wind, 

Wind.—It is probable that wind does not often play a considerable part inthe 
moving of the surface, but thero can be no doube that oocasioual severs gales, 
sweeping along the lines of valleys, take a sharv in the work of the levelling uf 
thiges compownd of the loveer and lighter material, 

Organie Natere—The elie factors of inurganio. uature at work at the modelling 
of Camaldoli to-day are almost without excoption destructive or katabelix in their 
action. On the other hand, th» action of organic lifo tuay be sald to be purily 
katabolic, purtly conservative, of in passive opposition to the katabolic foroon. On 
the whole, vegetable life |» naturally conservative, animal life naturally destructive 
In ite action. At the present time, the conservative action of vegetable life far 
outweighs the destructive action of animal life. An important exception to the 
general rule le afforded by man, who by clvilizativg has become a conservailve rather 
than 4 destructive force In this region. 

bffect of Animals—The banks of valleys cut in the materials which compose 
the upper parts of Camaldoli are often so steep and loosely combined that it needs 
but a emall iisturhance te produce quite a considerable fal], Animals are «ften 
the cause of auch landelije, and youts and dogs are not the least offunders in this 
respect. The way in which It ls possible for quite small animals to start muck 
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landalips must be clear to any one who has witnessed » small lizard running up 
steep bank of dry voleanic earth, and has observed even its small weight mise 
quite a cloud of duet and start a miniature avalanche of the larger particles of tufa 
and pumice, 

Effect «of Man.—The ash-beds oan be crojed with such extraordinary ease and 
rapidity that mule-tracks and goat-paths may be converted into cuttings of con- 
siderable depth by a few showers. Of auch deepened paths, sometitves lying many 
feet below the surface of the country, there are hundreds Their origin is 
thoroughly well understood, and ia implied in the name cupa, which signitine 
such m deeply cat path, A good illustration of one may be seen in Hamilton's 
*Catnpl Phiegrmi,’ pl. xl, Boud-making in this country ix easier than 
nade roade from being wadlied away, The ese and rapidity with which channels 
are out by rain-water is so great that the inhabitants lacur great trouble and 
expense in cporcing. stormetorrents into other channels than the middle of the 
roads. It fs by his efforts to regulate the drainage and to preserve his paths and 
fields that man hecomes a conservator of the tapographical features of Camaldoll, 

The methods employed in couotry lanoe are slmple, A stem of a tree of a line 
of masonry is batied transversely or obliquely noross the roadway in order to break 
the force of the currents of water, to divert them to one side, and to prevent them 
from excavating channels lo the roadway iteelf, a6 well ae to bold the soil abovy 
from being washed down, ‘Tho method is effectual for a while, but requires 
coustant attention, as avy roadway which haa been neglected for a few seasvus will 
testify. 

The trflic along these cupe is aldo.an Important factor ia thelr formation. The 
aivma of chestuttt trees are cut in the woods when they are sume 20 feet Jong, 
The small side branches are lopped off on the spot, and the poles are tled together 
so a# to form Jarge bundles. Mules aro employed for the purpose of carrying these 
\uvdles, Exch mule carries two, one alung on eaob side, so that the smaller onde 
trall along the ground behind. Carried in this way, these large bundles oct ee 
enormous broome which sweep the paths deeper, ralsing clouds of dist as they co. 
The banks at the sides of the pathe suffer from the frequent Drishings of these 
chestnot poles to such an extent that, wherever it ix desirable to preserve them, the 
landownurs embed. large stonus, which shield the solt banks to sore extent 

But it lo ne an agriculturalist that man is, aod tf likely to remain, a most 
Important faoter ta the preservation of the Camaldoll hillaides. 

Preparation of Hillsides for the Growth of Vines —When a steep hillside has 
been cleared of its natural vegetation for the purpose of viticulture, lt becomes 
necessary to prevent the waters of torrential raing accumulating to form torrents 
| whick would aweep away the entire surface soil from the slopes. ‘This fs done by 

the laying out of a system of horizontal terraces traveralng the face of the slope at 
Intervals of from 4 to G feet. A hillside prepured in this manner looks like a 
gigantic flight of stairs, ‘The steps, upou the top of evch of which @ single row 
of vines is planted, arm made 40 aa to slope inwards and eateh the rain-water 
which rune down-from the bank abore, Op 4 hillside terraced in a proper manner, 
\t- is lorposaible for strearmlete to Join’ and become large envugh to wash away any 
vety extensive areas of the surfave soil, 

These termuces for vines (tappia Sossai’) are made by fappiator?, ‘The peaple of 
Placinola ure combifered the hest fir the work. The best time to begin the work be 
at the fall of the leaf, wien the ground ta dry and easily handled. The fomaty are 
then laid out, beginning from the bottim and bresking up the earth well (arasso), 
and tlen planted; but theyare not beaten smooth by the tuuttock (sappa), “ cacciare 
fu faceia e fare i colli,” ll the spring rains, to avoid the frosts, which cause the 
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surface to scale. The mou usually work in companies of ten or twelve, headed by 
a foreman called the caporale.* 

Vegetation.—1¢ has already been stated that large areas of the Camaldoll ills 
are thickly wooded. Avconiing toa rough estimate, at least one-half of the diatrict 
under consideration Is coveted with woods, the greater part of which flourish on the 
weoper hillsides and valley banka The chief trees are chestnuts, poplars, oaks, 
hazel nuts, planes, etone-pines, and come othera. There are no very hig or large 
trou, The olilest are porhupe the two or three shattered oaks in the mouke’ garden 
at Camaldoli, which have oo far heen epared the woodman’s axe, but are noverely 
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Tta value ls estimated by the number of stems it will bear, The crop of poles from 
these old roots is in many cases courideted sv vuluable, that if much a eheatmt root 
happens to be growing on the side of a cups, and is in aoy danger af being under- 
mined by the denudation of the hank on which it is growing, the foresters actually 
find it worth their wtille to build  masuury buttress beneath it in order to support 
it, Along many of the sunk wooil paths leading up to Camaldoli there may be 
seen large trees entirely supported by: high stone pillars, and only connected with 
the bank by a few roots ranning horizontally from the top of the pillar into the 
bank, which has retreated frons them, but from which they still continne to derive 
nutriment. 

The general effect of vegetation is conservative, Insamuch as ft hinders denuda« 
tion. ‘The chestyut woods of Camaldoli are especially potent in this way, and are 
therefore of the highest importance as regards the preservation of the topographical y 
mipects of the country, Chestnut trees, In virtue of thelr spreading routs, are 
especially well adapted, not only to interrupt ralawater rivulets, but ales to bind 
tha soll together, and thus prevent landslipe on tho steeper slopes, Avothur way 
in which chestniit tees hinder denmiation iu hy covering the eoll twice annually 
with hygroscople layers of decaying vegetable inatter. ‘The tufloroscences, as well 
a# tho leaves, contribute largely to the formation of mould, and vezetable mould 
is tid to be capable of absorbing almost twice its own weight of water. 

The importance of a vegetable covering to hills composed of such loose materials 
as the pumice beds of Camuldoli cannot be too highly estimated, and there can be 
no doubt but that, if the slopes of the hills were to be entirely deforested. and 
exposed to the unrestrained action of the elements, a change would be produced 
which could only be properly realized by one who has seen such desolation ax that 
of the weather-furrgwod hills of Southern Pranve or Central Sicily, where the xtorm- 
torrents find no check to their course of devastation, 


V. Desenirmios or a Trrica:, Catanpout Vatney. 


If 4 watercourse draining any area on the sides of Camaldoli be followed from Ibe 
source down to one of the level plains, across wliich all xurface drainage has to pass 
before it can roach the sea, it will be found that the valley passes through three 
phases, and that these phases stand in direct relation to the geological structure of 
the hill, 

Phase 1,—The majority of the valleys commence ax V-shaped troughs in the 
voft ush-bedé near the principal watersheds, On their downward course their 
cuttings increase in dopth quite uniformly, owing to the homogeneity aod want of 
cohesion of the material in which they are excavated. Such Increase of dopth is ja 
great measire proportional to the catchment area above, and therefore to the alxo of 
the stream which rune along the bed after torrential maim The volume of water 
in the lower parts of the bed le naturally larger than that in the upper and ie 
therefore capable, ceferis paribus, of doing more work. As the bed is the 
ash-tmnks soon begin to alide down aud become less steep (Landulips, wide p. 410), 
The inclination of the aides of the watercourse is entituly dopendent on the 
relution betwoen the rate at which the bed js being deepened and the tate at which 
the sides are being denuded, 

In exveptional cares a valley bed commences quite waddenly as a deep gully, 
owing ty the very rapid erosion caused by a head of water dalling from a height. 
Such chaame uvlially owe their origin {9 some Interference with the natural ‘mole 
of drainage, or to the existenos of a harder layer over « efter and more early 
erosibie one. 

When «& valley bed decpons suddenly in this way, it is generally U-siaped in 

No. V.—Novemmgr, 1897.) 2: 
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ercss-section just below the fall As it draws away from the full) the sides 
uradually become inclined ontwaris, and tho section becomes Y-shaped, owing to 
the gradual degradation of their slope by denudation, 

The faster sach s bed le being cut backwards, the greater the length of the bed 
with a U-shaped section, ‘Ihe first phase of the valley may be brieity defined es 
that part which ia cut in the loose seh-beds. The rate at which the cutting ts 
deepened doos not bear.a high proportion to the rare at which the crumbling banks 
ate being “degraded” by denuilation. ‘he typical eetion ls V-shaped. ‘Tho 
hanks are usoully wooded or under pultivation, 

Phase 2.—Some of the shorter and shallower of the valley beds remain in the 
firat phase throughout their course. ‘The longer and deeper ones uaually cut thoir 
bede through the superficial ash stmta into the underlying tufa rock, When «ch 
® valley enters the second phase, the banks on either sido of the stream-bed are 
composed of loose ashes above, solid tufa below, and their inclination Ls proportional 
to phe rates of denudation of these two materials, If the deepouing of the bed haz 
bean at all rapid as compared with the degradation of the sides, the tufa banks 
are. very steep, belong almost vertical in many places. The ash-dupes have much 
the samo inellnation ae in the first phase. Consequently the valley assumes 
the Y~-shaped section, so characteristic of the deeper cuttings jocally known as 
oucont, 

The character of the atream-bed differs from the stream-bed of Phase 1, inas- 
mitch as it is interrnpted by many small falls, which ary due to slight local 
irregularities in the hardness of thw rock, and which owe their preservation ta the 
Teaistent qualities of the tufa, The bed ia, ss wrulo, clean swept. ‘The torrents 
flow too swiftly to permit detritus to suttle anywherv but in the hollows 

Phase 3.—Whon the strennis have reached the bottorn of the hill-slopes, th 
have usually to crove a level plain before they can reach the sea. The tate of fall 
of a stream. running across such « plain in exceedingly small when oompared with 
that of its upper course down the hillside. ‘The seault is that the velocity of the. 
streams becomes. very much Jess; they can no longer hold as much solid cuatter-in 

and their general character is that of streame which Lave nearly reached 
their Vase-lovel. Thoy are homologous with tho “lagai™ at the foot of Monte 
Soma, and their flat andy bela (arene) aro often used as lanes, 

_ The different phases through which most of the valleys pasa are correlated with 
the nature of the groued. The upper portions af the watercourses are cut in aah= 
beds, which afford good drainage and hinder stream-formation, and arm but rarely 
traversed by streatns of any considemble size; therefore bed-erceion ix but little 
quicker than the grualon of the sides The middle portion of the. watercourscs 
(Phase 2) ts cut In tufa, which is not capable of shsorbing as much water as the 
bed of Phase 1. Also its streams are augmented by the water which is handed 
on from the catchment area of Mhase 1. Is therefore follows that the volume of 
water tn the stroams of Phase 2, and therefore, ceteris paribus, their erosive power, 
must be far greater than in the streams of the upper pertinn of the valley, Again 
inasmuch as the lower layers of tifa oratain more water than the Upper ches, and 
consequently have leet absorptive power, the deeper the streams run below the 
wurfaes of the ground, tho less will thele volume diminish by abworption. Th con- 
firmation of tls, T liave observed on several oosasions that during « sharp shower 
atroatue begig to form aod run in the lower parte of the cavonl before they frm in 
pepsin wage i Baek in the first section of Phase 1. During 

process reais tes scome to begi i 
Sadi: uth te travel So: begin low down in the valley 


Tq the lower wetion (Phase 3), where the inclination Of the bed is etmall, and 
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the slower-moving streams can no longer hoid much matter in suspeusiog, sandy 
depesita are formed, which sometimes cause the stresm to branch, as is alao the 
case with the Lagnt of Monte Somuna, 


Rerenexces face also p. 435). 


Daubeny, 0.—Narrative of an Excursion to the Lake Amsanctus and to Mount 
Vultur in Apolis in 1834. Zvund. dahmolean Suc, Oxford, 1835, 

Johnsten-Lavis, H. J.—The Gooiogy of Monte Somma and Vesuvius, being « 
Study in Vuleanology. Quart, Jour, Geol, Soc, xi, pp. 65-119, 1eB4. 

———  —Noticic sul depositi deli antichi Laghi di Pianura ¢ di 
Melfi. Boll, Soo, Geol. Ital, xiv,, 1895, 

Toncre, M.—Eseai dur la Géographie physique et botanique du royaume de 
Naples.. Naples, 1827, 


Exrnaxation of Mars axp TeAonams. 


Mar |.—Contoured map of the Campi Phiegrei, west of Naples. 

Contours at Intervals of 10 metres. The strooger lines are 560 metres apart. 
Soale 1: 50,000, 

The crests of those hills which are described as parts of voloanio crater-rings in 
the paper are indicated by red lines, 

+ Lave-tlows or trachytic lava masses, 

° Mineral springs. 

’ Famaroles and moffette. 

The map is for the most part based tipon the 1: 25,000 map published du 1885 
by the Istituto Geografico Militare, to which the reader ia referred for furthor 
details, ‘The sea-bed has teen compiled from the svundiogs given on Admiralty 
Charts, Nos. 1400 and 1728. ‘The Seocs di Benda Palumma isafter Colombo's map 

Map If.—Avernus group of craters. M. Nuovo, Avernus, M. Grillo-Rosso, 


May IL—Lake Avernus. 


in metres. Contour-lines 10 metres apart, ‘The surface of thy lake 


Sounilings 
ie 1-06 metre above sea-luvel. 

Sections > horizontal xoala 1; 11,000; verticnl acale 1 : 72,000. 

Mar TV,—Archiagnano group of oratere. Of. Map L 

Mar V.—The valley systems of Camaldoli. 

Valley beds bine. Watersbods and contours brown. The watersheds represented 
by stronger lines are those separating the valley systema enumerated on p. 479. ‘The 
watersheds are continued down to the contour-lines specified in the tables, p. 488. 

Seale 1: 70,000, 

Mar VI—Map of the Camaldoli bills restored, with the valleys filled in, 

This map te supposed to more nearly represent the condition of things before 
denudation had commenced, Compare with the corresponding portion of Map I. 

Mar VIL.—Longitadinal sectional elevations of Camaidoli valleys. 

In each diagram the lower line represeute the valley bed, the apper line the 
mean beight of the banks, The epace enclosed is the “ erosion area" (see p, 488), 

Horizontal soale 1:50,000: vertical seale 1: 20,000, 

Mar VIl1L—Vertioal sections through Camaldoli- 

1. Section from Piano di Quarto to the Riviern di Chiaja. 

2. Rection from Plano dt Pianurs to Ospodimonte Park. 

Horizontal oeale 1: 20,000; verthoa! senle 1: 60,000, 
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BRITISH CAVES AND SPELEOLOGY. 
By BE. A: MARTEL 


Ar the last meeting of the Sixth International Geographical Congress held in 
London, in July and August, 1896, I had the honour, as delegate of the Society of 
Speleology, of communicating a memorandum on the encouragement which ought 
to be given to researcher of all kinds in caves. I explained how tlie new means 
of action employed since 1883, above all in Austrin by different scientists and 
travellers, und in Prance by myself and my fellow-lnbourers, had resulted in un- 
expected discoveries. ‘The principal aim of my commuuication was to attract the 
attention of inglish scientific men and tourists to all that atill remaina to be done 
and to be found n the natural caves of Great Britain. Alluding to the two works 
that I had alruady published, I tried to prove how speloclogy, ar the science of 
caves, if it received the attention which it deserves, will help to solve « great 
number of problems, not only in physical geography, but also in palmoutalogy, 
zoology, meteorology, agriculture, public works, general hygiene, etc, In order to 
Join example to precept, I had obtained frou the French Government, as 1 did in 
1893 for the Austrian Karst, o scientific mmission in the name of the Minister of 
Public Inatruction to make a compnrison between the grottoes and subterranean 
waters of Great Hritain and those which I had already examined in France, 
Belgium, Austria, aul Greece, 

‘The results of this mission, very fortunately accomplished {n July and August, 
1896, were abundant exough to furnish matter for a epecial new work, which was 
ieued in January L697 t; bat, wishing to make known to the reader of the 
Geographical Journal wt least the principal observations and discoveries which I 
have tade in Ireland, Derbyshire, and Yorkshire, I will devote these fow pages to 
a summary relation of my underground journey in the British Isles, aiding after- 
wards « few words on my rasearchos of 1896 in Spain. T hope this to suvesed th 
arouxing in England a favourable extension of all kinds of subterranean researches, 
as T have already had the pleasure of succeeding in doing in France. 


T,—Gerunat, Rewangs ox Barren Caves. 


At the beginning of the present century, the caves of England were the object 
of jearned and mothodienl researchea. In 1821 Dr. Buckland undertook the 
futnous exenvations of Kirkdale cave, described in his classical work * Heliquim 
Diluvianw’? One knows what aplendid palwontological discoveries have been 
furniahed by the beda of Hutton, Oreston, Wookey, Victoris, Brixham caves, of 
Keat's hole, Dream mine, Goat bolo (Paviland), etc. The summary of all thin 
has been. described by Prof. Boyd Dawkins in his excellent work * Cave Hurting," 
published in 1874. The mere sealing of this valuable volume will suftlow ty chow 
that palmontology and archmology have been tntil now the Principal objects of 
English speleoiogints, One may any that in general they Kaye tot 
examined all that concerns the topography, the hydrulogy, the meteorology, and 
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the zoology of their underground caves, Op this Inst polnt they are very much 
behind their scientific brethren of Austris, America, and France, as, up to 1895, 
there was only one grotto in the British Isles—that of Mitchelstown, in Ireland—in 
which specimens of the fauna special to caverna hind been met with. Woe cannot 
doubt that this is for want of sufficlent researches The opinion held by Prof. 
Boyd Dawkins in 1874, that the temperature of caves is in general (like that of 
springs) invariable, and equal “to tho annual mean temperature of the place,” 
was only really recognized as inexact since my own researches. I proved that it 
was also without foundation in England,* It is all the more singular to see the 
British caves thus incompletely studied, as every circumstance seems to favour « 
careful investigation ; in effect, great stretches of tableland and hills are perforated 
with fissures into which the rainwater is engulfed, with caves which receive them, 
and sources which distribute them, ‘These regions aro very easy of socess; they 
are neither lost in the heart of high mountains, nor far from roads and great centres, 
na those into which the swallow-holee of the French oauses open. ‘The 1: 10,560 
county map, or G-inch map, thollitates in a very great mensurs, and better than 
in any other country, the knowledge of the Jand. And the nation which has 
cteated the dangerous sport of alpine climbing and founded the first alpine club 
is far from wanting in initiative and fearlessness. Also we can hardly understand 
why the courageous Messrs, Lloyd, Birkbeck, and Metcalfe, who, as far back as 
1770 end 1847, did not fear to descend |nto Eldon hole and Allum pot—two 
abymes of 300 fest deep (of which 160 are perpendicular), have not had more 
imitators, 


Tu short, the underground of the calcareous regions of the British Isles may be 
considered aa being, topographically, very little known; this is the conviction 
which was impressed on my mind by my own researches in 1825. 


T—Manate Ano (Inetaxp), 


Dr. Scharff, of the Irish Museum of Science and Art at Dublin, procured me 
the co-operation of Mr. Jameson for the exploration of some of the Irish grottoes. 
His help has been most valnablo to me in exploring the caves near Enniskillen 
(Fermanagh), Marble Arch, which iw certainly the most important of all these 
cavities, ig situated 10 miles (aa the crow flies) south-west of Enniskillen, at the 
entrance to the park of the Earl of Enniskillen. The Cladagh (219 feet), a foaming 
torrent rushing Gut of a charming woody ravine, narrow and walled in between 
abrupt slopes fora beight of 150 to 250 feet. After a mile's walk up the ravine, 
we como to » natural arcade of stone, a calcareous layer which haa romained 
stationary, and under which the entire torrent leupa, raging through the stones 
with which the bed is strewn. The map (sheet 56, Swanlinbar) Indicates, at 
half a mile, two-thirds of a mile, and a mile, south and south-enst of Marble 
Arch, three rivera (Stub Croppa, Monastir or Owenbrean; the third has no name), 
whieh here, running under the rocks, drain the northern turfy slopes of Cuiloagh 
(2188 feet), and disappear suddenly into three holes, Cat’s hole, Pollawaddy, 


On July 16, 1895, I undertook, with Mr, Jumesou, to find out the quite 
unknown underground relations between the three rivers and the source It Is 
difficult to imagine @ subterranean arrangement more complicated than at Marble 
Arch, Three storeys are here superposed: (1) the channels of the subterranean 








* Comples Henlus of the Acudemy of Selenoes, Paris, March 12, 1894; January 13, 
1896; May 24 and June 14, 1897. 
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river ; (2) three galleries, perforated at about 16 feet above the water which ciren- 
lated there formerly, and which perhaps passes there still when there are inun- 
dations; (3) four openings caused by the falling in of the tableland between 30 and 
80 feet higher up, But it is ispossibio to meet with a more striking example of 
the destructive powers of subterranean waters. Erosion, corrosion, and hydrostatic 
prersure have, by widaning the natural fissures of the ground, formed a real sponge 
of stone, about 400 feet long by 200 feet wide, Under the couitinual action of 
the internal current, the rock lise become, in somo way, tore Aud more carious, 
like a bad tooth. Art the points the most attacked, the hollowing out has reached 
eich 4 development that the overweighing mass fell (In, this producing the four 
funnels, In short, the formation by the falling in of ground, due to the sapping of 
a aubtetratiean river, is nowhere, not even at St. Cacziau-in-Wald, tear Adeleberg,® 
more evident and more eloquent than here; and the partisans of the theory which 
attributes the origin of natural wolls principally to this cause, will find at Marble: 
Arch ene of the best arguments In favour of thelr theale, They ought to note, 
nevertholess, that the want of thickness in tho tablelanud aver the cavern (45 to 125 
feet at most) is a circumstance particularly favourable to this giving way of the 
earth, and that, oonformably to the distinction that Lwstablished already in 1899,t 
std that is here confirmed, the conditions sre no longer the same when thé thick- 
ness is more than 300 feet. In this oase, the narrow vertics! abyaves from 300 to 
1000 feet devp, duo, above all, to the externa] action of the streams which ae, or 
were, engulfed into them (Karst, Cauases, Vaucluse, eto.), are much more frequently 
met with than the gulfs really formed by tho giving way of land; tho latter are 
then only excsptions, of which the Dolinas f Heccs at 8, Canzian am Karst 
(Istria),t Paidirac (Lot),§-and perhape Mazocha, in Mortuvis, are without doubt the 
finest examples. 

Behind tho boulders, the subterranean stream vocupica the entire section of 
a huge gallery, To the extent of 1000 feet we followed, in my folding boat, 
& great tunnel, previously unknown to man, elbuwed in two places with sharp 
angles, The height and width of this tunnel vary from 25 tu 45 feet; it ie as 
imporlng as the finest sections of the subterranean Piuka of Aisliberg (eee 
ongraving, “ Underground river at Marble Arch, Ireland *). At the second elbow: 
there id & crosway, from whence o dry gallery t& prolonged towands tle oorth-enst, 
the princtpal gallery coming from the south-west. At 650 feot from the (ros way 
we are atopped by thé rocks approuching within 10 inches of the level of the watur 
and not alkiwing our bowt to pues, “There are 15 fect difference of evel between thio 
source of Marble Arcli und the water-vurface of the lane gallery, where the river 
has-a temperature of S2° Fabr. 

In short, it seam that the underground river hore has utilieed and suilarged 
the natural fiseutos of the rocks and formed them into magnificent galleries: Snoli 
is prokutily the origin of the curious labyrinth of the caves of Marble Arch, af 
which the total development altains nearly balf a mile in length. 

At a quarter of » mile as the crow files, south-south-west of Marble Arch, 
there ls another external giving way of the earth, ‘I'he @inch hap mobs 
it Cradle hole, Five or six times more vast than any of tho. other four funnels 
uf Marble Arch, It was, like thom, produnw! by the falling In of a snbter- 
ruuivan vault, In the north-east inferior angle there ts a cave, less complex and 





* Sen * Lee Abies.” p, 459, 

+ Comptes Rendwe Acad, des Sciences, Qotober 

tes Abiimes,’ p. 450. carn 
§ Thid., p. 263; end * Tour dn Monde, December, 1890. 
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less extended than these of Marble Arch, and of which every hole and corner 
was known for « jong while. The whole ends in a wide gallery 200 feet tong, 
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similar in form, cut, and dimensions to the one we dseorered at Marble Arch: ! 
There is also a@ river bo it. The barometer marks 450 feet of altliude—that is to 
any, 15 feet more than at the and of the large gallery of 650 feet in Marble Arch. 
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A communication in form of a siphon exists between the two currents. The 
rumilfications of the eave of Cradle hole have about from 800 to 1000 feet of 
development, 

At 220 yards from Cradle hole there is a yawning chaam, the sides of which 
have been lut lately disclosed ; itis, without doubt, quite a recent giving way of the 
ground (altitude 600 feet), which Is not marked on thw county map, It is smaller 
than Cradle hole, and no cave opens at the bottom; it has unbapplly obliterated 
the sabterranean passage, over which the sinking of the earth has taken place, 
Barely a quarter of a mile farther on, or at about one-third ofa mite from Cradle hole, 
and about half a mile from Marble Arch, there faa real pit (aven), that ia to say, 
a narrow natural well (altitode 620 feet), ‘The fathom-line descends 72 feet, that 
is to way, to the altitude of 550 feat, or about that. Unhappily, we had not time 
to descend into it, ss we wished to examine, at 50 yards from there, the apot where 
the river Monaatle (or Owenhrean) loses itself under the rocks at Pollawaddy, 
This river descenile from the very sunimit af Cailoagh, Its disappearance fs very 
picturesque, At 612 feet of altitude (map) the ground comes evidently to an 
abmopt termination, wad a cliff from 0 to 80 feer high forms & precipice iat our 
fest, barring # hallow ravine at least 320 feet wide, into which the river descends 
in «mall cascadim, A little byway leule us to its banks, at the very foot of the 
cliff, into whick the water (68° Pahr.) disappears. In the very course of the « 
which is 20 inches deep, we enter under » gallery, 8 foct wile and from 10 to 
25 feet blgh. At 130 feet from the entrance we were stopped by a large stem of a 
troe, which we could not remove. ‘hue we were compelled not to know if the 
stream would have led us to the foot of the sit, 

It now remains to descend into the pit (even), aud to finish the exploration of 
the disappearance of the river at Pollawaddy, a8 well as of Cat's hole (quarter of 
a mile north-west of Pollawaddy), where the stream Srub Croppab distppears ; 


anil of Pollsaumera (two-thirds of a mile east from Pollawaddy), where a third 
nameless tivor is also swallowed. 


Tii—Anet Cave on Warruratt. Cave, Inenaxn: 


Opposite to Cullcagh, the mountains of Belmore (1812 feet) Inchule ales 
betwees lakes Macnean, Melvin, and upper Erne, nome calcareous ground, the auh- 
terranean hydrology of which deserves to be atodled. On daly 14 and 15, 1896, 
with the very obliging indications of Mr. Plunkatt, of Enniskillen, who had himeelf 
made sotat prv-historic excavations in different little caves of Belmore, Mr, Jameson 
and Desamlned the basin that serves to feed the source of Arch onve, or Waterfall cave, 
situated at about’S miles west of Enniskillen, Tt ts one of the most curious springs 
that I have over observed, and wae opened by the force of underground waters 
between the clefts and joints of carboniferous limestone. The origin of the powerful 
source of Arch cave, whine volume announces tho drainage of a rather considerable 
mirface of ground, mast be as follows :— 

This surface is that of a tableland with three 
towards the west of the cave, and constitutes, in a ntls slope, eastorn declivity” 
of the hills of Tullybrack (1228-1249 Sout) = ~ 


BRITISH CAVES AND SPELEOLOGY, 605 


swallow-hole, but It ie uot finished; the etreum. that hae already widened ft con- 
tinues its work of enlarging—it still falle into it, and so strongly that we were 
obliged to limit our descent to 0 feet. At the depth of 80 feet the cavity gets 
usrrower; it has then only 3 feet diameter jnstead of from-16 to 25, 28 at the 
ovifice, and the waterfall ocouples all the section. 

To examine the bottom of it, and to seek the prolongation of Noon's bole, it 
would be necessary to re<iescend into it in a drier season. At least, T liave had the 
satiefaction of verifying that mest of those tong and narrow vertical abysses of the 
Causses and of the Karst, which are to-day so dry, are in teality tha work of 
superficial waters formerly absorbed there sod now dried up; that they have bom 
formed from top to bottom at the expense of the fissures of the ground, which huve 
been eularged by erosion and corrosion; and that the opposition that I mado, in 
insisting on this new theory, to the excessive generalization of the hypothesis of the 
sinking vaults {s absolutely justified. Ingleborough hill, in Yorkshire, will furnish 
us with still more magnificent examples of abystes having kept, until now, their 
character of absorbing wells. 

The other penctrable swallow-hole is Pollanafria, at half a mile south of Noon’s 
bole, and at 690 fovt altitude, only 32 feet deop on one-side, and 46 feet on the 
other. This hole ts really the production of a sinking-inof ground; the stream which 
crosses It has dimippearod, a few yards upwanls, on the thind termos, into #mall 
crovices of its bed. It is sure that all these watera reappear at Arch cave, which is 
half « mile distant, 


IV.— Oren Resvancum ty Tantixy, 


My other underground explorations in Ireland were only interesting from a 

gedlogical point of view, and were fally reported in my last book. At Cong I found 
the celebrated Pigeon’s hole was not worth its reputation, and I could pot discover 
the subterranean river between Lough Mask and Lough Corrib, though deseend- 
ing In a few not very deep, reputed unfathomable, abyases. The 
rivers of Galway aud Clure (at fort, the ‘Tomeens near ‘Tulla, etc.) did not prove 
so maguificent as Marble Arch and Arch cave. ‘Theoretically, however, I gathered 
there much useful information, especially tn the existence of really nnfinished 
valleys, where subterranean rivera have not yet wholly destroyed their cavernous 
prisons, I think I must notice that, quite near the little town of Gurt, at 1} mile 
tast of Kiltartan, a phenomenon ta to be seen which is perhaps unique in the 
physical geozraphy of the Marth; atleast, I have nover seen its equivalent. In 
ita downward course from the bamlet and the mill of Ballylee (« ruined castle), 
the river, which bears the six successive namos of Boleyneendorish, 
Annagh, Tarra, Streamatown, and Ballylee, forka suddenly in two arma; opposite 
each other, at an angle of 190°, these two army run towards the two opposite 
extremities of the valley, atid sink both—that of the north-enst (Pollaleen, altitude 
40 foet) after 500 feet of course, that of the south-west (Pollanoween, double, 
altitude 32 feet) after 1660 feet. Tlie two holes into which these rivers disappear 
are impenetrable, as are all those of (jort. But the maps do not indicate at ali this 
double current going in contrary directions; I have not seen it 1wentioned in any 
work, and | waa quite surprised to discover, on the spot itself, this wuuswal division 
of waters, nearly on the threshold of two subterranean disappearances, which go no 
on knows whire, 

Here I find opportunity to saya word about the furloughs (or blind lougha) and 
the sluygas or lugyys. 

The sluggas are simply the light-holes of « sinking in of the ground, These 
holes must not be mistaken for awallow-holes, like those Into which the river 
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, ik t ann" 
Beagh disappears near Gort, nor for real abysses (pot-holee or pipes) like Noon’s 
liole (see above), 
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the decrease of the waters; they are aiaply the overilowing of the subterranean 
channela which drain tho calcareous ground through its fisenres, They repuat 
here exactly what tskes place in the famuus lake of Zirkalts, in Carnlole (see 
‘Les Abtmes,’ p, 458), of which the irregulir ebbing and flowing were so long 


Tho chief caused of the multiplicity of these Iskes, and the frequency of the 
phenomena in Treland, aro the slight altitude of the ground and the feeble slope 
of the subterranean waters which ensues If the island rose only {400 feet, the 
Graiimage would be considerably accelerated, and by degrees woulll be formeil, 
thanks to the recrudescence of the eroxien, more important oaverus and more 
uninterropted valleys. The flatness of the country bas not permitted the tickling 
down and the infiltration of the waters to do their work ns deeply and as com- 
pletely as, for instance, in the regions of the Causes, the Jura, and the Karst. 
That is why there are in Ireland s6 many luke without any apparent overtiow 
channel, and of which the subterranean issue# are utknown, going out, probably, 
into the sen; thie is certain, at-least, for some of them which are rather near the 
conste, and on the level of which the tide has a visible iniiience (ve Kinahan, 
*Valloys, Fissures,’ ete, p. 151: ‘Lee Ablunes,’ p, 520). 

I have found that the famous Mitchelatown cave (county Tipperary), though 
one of the largest of great Britain (1} mile extent), is certainly much inferior It 
beauty to the best Austrian and French caves, auch av Adelsberg and Dargilan. 

To conclude, for Ireland, very much speleoligical work of all kind remains tu be 
done in the * Green Tale.” 


V—tTox Caves oF tun Prac Deeruwr, Dennysinmns. 

Prab cavern, Just boliind the village of Castleton (Derbyshire), is perhaps the 
most popular in England, and nunwrone tourists visit it daily. The entrance part 
alone ia worthy of admiration, 11 is a subterranean river which has made this 
monumental porch ; but it no lunger utilizes It, exoept for the autplus waters in 
mumetts of Inemilitinn, for its fornier atrength haa much decreased, and it bursts 
out to-day at three points, towards the descent of the river nad on an inferior level. 
The interior of Ponk cavern dowt not poswess ano single fine concretion, But 
behind thu larger rooms, which are oveupiled by water only after foods, tha aub- 
terranean river ein be followed sida by sidu th a gallety of 1000 foot; the stream 
runt polilly wloag between clay tanks. In the vault are transverse dinclases 
wideniog out into spindles, as in Marble Arch, Arch cave, ete.; three of than: are 
large fisenres of infiltration, ‘The last of these vertical crevices ts an enurmoas 
abyss (swallow-liole), one of these upward fissures that the miners of thy country 
Gall “ rakes; " It fe fom 18 to 80 foot wide, and inelines fron: 75% to BO" towands 
the horizon, It is an unfitishod abyss; thar fs to say, it Je a crack that eruion 
has not enlarged up to the anrfice of the oxrth, for its orifice hae not beew found 
above. If ie very elevated, although it has not, probably, the 300 feet in height 
that S4 atteituted to it; if it had, it would pleres the surface uf the earth, which, 
aceordioy to the sperposition of the 6-inch map and of my own subterranean 
mapping, must be in this spot about 100 yanis above the level of the interior 
river. This gulf closed above, called Victoria cave, discovered in 16#2, enters 
into the entegory of swallow-livles grafted laterally on subterrancas rivers, such 
as Ralausel, the Conihettes, the Mas Raynal,* and the larger domo of Padirue,t 
in Pranoe. 

* See ‘Lea Abies, pp. 149, 172, 326. 

+ Sve Comptes Rendns dead, des Sci, October 21, 1808, aud Lu Nature, October 16, 
1895, 
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As with all the vertical clefia in the vaults of caverns, it would be well to 
ascetu) the interior of this one, in order to find out if it be not an issue to one or 
several storeys of other grottoea, 

Just at the foot of Victoris cave, a small streamict comes oub of a very short 
gallery (sen plan); ite course is stopped above, alter a fow yands, by » pond of 
water, Tho temperature of this affiuent I found to be 48-5* Fuhr. 1t is very probable 
that it comes from the second grotto of Castleton, the so-called Speedwell mine. 
Afterwanda the gallery of the principal stream in Peak cavern turna abruptly at 
Tight angle towards the south-east; at the end of 90 feat the path is cut off by 
water 3 feet deep. Wading through it 20 yards, I ascertaltied. that the stream 
ate from under a siphon, and that there is no prolongation, free for man, towards 
the Perryfoot «wallow-hole, But it is, nevertheless, quite pertain that all the 
swallow-holes in tho great fault of Derbyshire, in the tableland north-weet from 
Castleton, duly run their waters through these caves, 

The Speedwell and Blue Juhn mines are particularly curious for their relations 
with lend ore; tut on this pecially geological subject I have given a fuller sccount 
in my bock, Here I will only say that they led to huge interior abysses, similar 
to Victoria oave in Peak cavern, and training aleo the infiltration waters. 

Another famous grotto in the district, Bagshaw cave, at Bradwell, was. dis- 
covered accidentally in 1806 by four miners, who wero searching for lead, In it 
there existe no great hall, and the width and height nowhere exceed 18 feet, 
The passage through it i+ difficult; but it must be admitted that, from a hyiiro- 
logical point of view, the care of Bagehaw ia also most interesting. {t is composed 
of three parailel galleries, hollowed out on three different levels, but not on the 
same vertical plan, aod, nevorthelos, communicating with each other, The third 
in at this very time traversed by a subterranean Fiver, and does not appear to be 
accostibie to man. Tho miidly gallery, or principal one, is the characteriatic bed 
*f an ancient subterranean river, now dried ip, There it ls necessary to drag 


from -whence can be heard the roaring of a torrent, which is very 
painfully reached. The subterranean river (altitude 606 feet) comes ont of » 
vault nearly on a lovel with the water; it runs from south to north for the lougth 
of 15 or 18 feet, occupying all the width of the pallory, and is then engulfed, after 
rushing through the stoues under soother vault | foet high and 3 feat wide A 
boat could not pass them on wecount of thy xtones, and the of the 
surrent prevented my risking to go on foot. ‘The direction is that of Bradwell, 
tuwands the north-east, ‘There is no notice of the waterfall in guide-books, Unless 
the river were drial up, I cousider it impomible to go farther than I huve bese 
myself, The extent of the care of Bagshaw tuet, then, be limited to the half-mile 
Bae Ment over mywell, and to: the gallory of the Dungeons that fe to vay, fram 


' y 
the torrent of Bagshaw cave that fonts the source of Bradwell, and if 
latter dries up, they will Know where to go to look for it, diseeteicare 


* 18 is omly in adding to the accossibiy length the tnknown and 
Possages, and even in supposing windings that would donble its length, that wo arrive 
Se Teen 2 mils, which until now has been considered as the exteat of thors 
of Bagshaw (Radduley, “Guide for the Peak District"), 
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can conjecture nothing about it, excopt that it surely comes from the draining of 
the limestone tableland towards Tideswull. 


Vi—Caves or Yorxsuime. Gartyo Garn. 


Long ago, Prof. Phillips, Prof. Boyd-Dawkins, Messrs, Marr, Dakyna, 'Tidde- 
mann, etc., have drawn attention to the caves and pot-holes uf Ingleberough and 
surrounding mountains of Yorkshire, The two principal pot-hoies of Tnglotorough 
are Allum Pot and Gaping Ghyll; the Last one ougulfs the large stteam of Fell Bock. 
Allum Pot, 300 feet deep (198 feet of which are perpendicular), was first visited in 
1847 by Messrs, Birkbeck and Metcalfe, afterwards by Prof, Boyd-Dawkina and 
other parties.” Of the second (altitude 1310 feet), nobody, dutil 1806, had been 
able to reachi the bottom, Prof. Hughes had only mousured it with a plamib-line 
in 1872, and had found a depth of 800 perpenillcular feet, On Anguat 1, 1806, 
thanks to the obliging help of Mr. Farrer, who had got Fell Beck partly turned 
aside, Iwas able to accomplish tho first descent of Gaping Ghyll, aud to find out 
that this hole ia, above all, an abyss of erosion formed from top to bottom by the 
widening Gut of a diaclase, The vertical cascade of 300 foet, which falls into it in « 
tingle jot, and the volume of whick is enormous afer storm ot the malting af the 
snow, proves thet the natural chimnoys of the aame form must have had an identical 
origin, even when we find them dried up and much deeper, as thoes af Rabaned in 
the Hérault, anid of Jean-Nouvean in Vaucluset Gaping Ghyll ts a ewaliow-holo 
which has not cessed ty) work ne s perennial swallow-hole, 

At u depth of 210 feet, its large pipe, from 13 to 29 feet in iinmnater, opens in 
the vanlt of an immense subterranean hall, 480 fect long, ftom TO to 110 feet 
wide, and from 80 to 100 foet high. ‘The ground (altitade, 300 motrex), formed 
of gravel ans round pebbles, fs remarkably fat, ‘The surfaco is about 4500 square 
yards. Tt ls the work of the waters, whick, stopped in their descout by the 
impermesbla aubetratum of the silurian alates, have, by widening the joints! of 
stratification and tho dinclases, excavated this great reservoir of more than 100,000 
cuble yards of onpacity. At its two extremities, I found the cave obstructed by 
such hespa of stome that I was not uble, having gone down quite alone, t remove 


out 140 feet lower down, and about three-quarters of « mile fartheron (aa the crow 
fies), through the grotto of Ingleborough (altituile 825 feet), Since 1889 they have 
penetrated for 2000 feet into the turning gallery which this grotto forms, and 
have been stopped by the lowering of the vaulting to tho level of the water, In 
1800 Mewsrs, Calvert, Ciray, ote. found 4 new gallery tn Ingleborough cave, sud 
now but a little part of the subbarranean fiver rematiis unknown. 

Twas ajso ouch interested, in the north-west of Ingletow, with the stream of 
Deo or Dale Bock, whose capricious course J carefully studied, tuarking many now 
olerrvations, especially ou the famous Weathorcote cave, which T have accurately 
mapped abd explained In my book (chap, xxv.), 

Lots of caves, abyance, and swallow-hules are atill tu be scientifically explored 
round Ingloborough, a» well ae In Trelend, Derbyshire, and Mendip hill, “Many 

* Seo Boyd-Dawkine, * Care - in So, p. 41, London 1874: 

+ See Comples Rencdus the T Académie hes Sefences, October 14, 1880; wd ‘Les Alimes” 

**For a more detuiled ascouut of my dereent in Gaping Ghyll, see Alpine Journal, 
Moy, 1606, and chaps. xxiii. and xxiv, of *Irlando et cavern unginises,’ 
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niontls, or even yours, and many men must be employed for this work. IT could 
onty, almost alone and with limited time, disclose very fow of the remaining 
mysterins of British caves, but 1 trust that my too short Investientions, epeciailly 
those in Marble Arch and Gaping Ghyll, have succeeded in proving that speleclogy 
is quite likely to effect future discoveries in Great Britain, just ae it lies done in 
Austria and France dnring ton years. 

This was wy principal aim ju the above very rapidly described journey, and 
I wish that cate-hunting may be now energetically resumed there by Englieh investi- 
tators, to the great benefit of human knowledge and curicnity, 


Vil.—Tae Creva ver Daacn, ix Masonva (Sratx) 


In 1896 1 turned my attention to another part of Europe, the Spanish Majorea, 
in the Halearic islands, where a natural marvel was said to be incompletely known 
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—I menn the Caeva del Drach, that is, the Dragon's ¢ave, on the eastern shore 
of the inland, abont § miles eset from the town of Mansour, Since the vear IST 
only this cave had been visite}, after two gentlemen of Barcelous, with rg 
elfcient guife, had tried to thoroughly explore the cusva—had, in fact, discovered 
dome ‘now roome, Lut evccesded principally in losing themealyes dutiog a ‘wha 
day, and in getting half dead from hunger and fright, Actually about half a mile 
of galleries were known in this cave, adorned with the most tens 
and stalagmites, and with wondnrful little lakes, which’ hai 
lnvestigation (see Vulllier, * Les iles onbtltes ’5, 

_ Several years ago T was invited by His Insperial Highness. the Archdnke Louis 
Salvator of Austria, the learned and generous owner of the Miratnar estates oar 


Palma, to work wut the exploration of Dragon's cave. It was only ta September 
this acheme into execution. But, thanks 


181M, that f at lenyth was abla to carry 


itifal stalactites 
atopped any further 


ON THE DISTRIBUTION OF TOWNS AND VILLAGES IN ENGLAND, 511 


to the facilities granted by hie Highness and with my folding minvas boats, I 
was pleased and happy in earrying out at Cueva del Drach one of my most satie- 
factory subterranean investigations. 

I found one of the largest underground lakes known in the world, which T 
named Lago Miramar, 670 feet Jong, 100 to 125 feet wide, 15 to 20 feet deep, 
The accompanying photographic illustration (taken with magnesium Nght in ten 
minutes) represents a corner of this lake, and shows better than any long deserip- 
tion what a marvel is this mysterions and so long unknown pond, black as night, 
bat sparkling under magnesium wire with all the splendours of the diamond, The 
vaults and walle are covered with millions of sharp and thin stalactite needles; 
the roof is supported at intervals by stalagmitic columns reembling the Egyptian 
or Indian pillars of Karnno or Kailupa, All these concretions are pure white like 
ermine, without any spot of clay, It presents the greatest contrast to Gaping 
(ibyll, being 2 masterpiece of beauty, just as the Yorkshire abyss is of frightful 
maguituie, both stupefying to human eyes, 

And Dragon's cave (1$ mile long) is not only a pleturesque curiosity; all: its 
large and small lakes are on the same level a¢ the sea, with which they communi- 
eate through narrow clefts; they are half salt and fresh water, and a hydrological 
marvel, of which J will give elsewhere a fuller scientific acoount,® For geographers 
J only say here that this cavern ie a mere sea-cave formed by the Maditerranean 
‘waves, and not by an underground river, but » sea-cave of unusual size, unparalleled 
elsewhero, at least on European shores. It is said that California, Cuba, ated Jamaica 
possess also grand caves of the same kind. When and by whom will they be 
scieatificnlly explored ? 





ON THE DISTRIBUTION OF TOWNS AND VILLAGES 
IN ENGLAND. 


By GEO. G. CHISHOLM, MA., B.Sc. 
UU, Hivrontcan Asrecrs oy Tue Queertos.+ 
Tx examining this aubjest from the historical point of view, we begin, of course, with 
the Roman towns. In pre-Roman times there were no towns, In the state of 


civilization reached by the Britons, there could be no use for them. So faraa Coeear 
hail the opportunity of observing, there was little cultivation in Britain in his time 





* Comptes Hendus de T Académie des Sciences 14 Salt 1897.0¢ Anuntee ix olab alpiaw 
Jranpate, 1896 (in prees), 

t Owing to & misunderstanding about the proof in the first of theee papers 
(January, 1807), eeveral misprints were left uncorrected, and sion bw corrected aa 


follewa )>— 
Page 70, line &. Fir Barstone read Caratone, 
» Bh» 3S For deopuned rad cheapened, 


+ S80, 417. Poe Bockmere reat Cockmern 
» 80, 423. For Steywing read Steyning. 
» Sl, rete, For Ganglia rad Gungh's. 

pw 82 Hoe 2 For Whilten read Whitton, 

» Sh oy 1% Poe Sowth eeud North. 

vw BE 2 For tition erat bullock. 
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except in Kent, the inhabitants living on milk and flesh, and wearing akiny for 
clothing. The name of “town” they gave, he says, to an inancesailile wood fortified 
by a ditch and rampart, whare they resorted to avoid invaders. 

The geographical interest attaching to the Roman towns of Britain ia all the 
greater becguas these towns appear to have teen mostly sbandoned after the 
Teutonic invasions of the fifth century. The organization of the Ancles and Saxons 
hardly allowed a place for the oxistence of towns. ‘Towns are mostly brought into 
existenoe as contres of trade, seate of mummufactare, or places of administration ; but 
she remarkably eelf-contalned village life of the Angles ond Saxons enabled them 
for centuries to disponse both with omnufacturing and trading towns, Even the 
administration of the villages was indepandent, and the only administrative contre 
required was » capital whence, as occasion demanded, the king might summon his 
immediate followers to attend him with their retainers, Hence the Roman towns, 
where not still left tu the hands of the Britons, were forsaken. ‘I'he shell, or 
skeleton, of the town continued to exist In many oases till life was revived, if it 
was ever revived at all, Town life in England, according to Cunningham, did not 
begin again till the advent of the Danes, and was due to their trading instincta.* 
An Interesting mark of this breach of continuity in town life, in the case of those 
Roman towns which wore revived and till exist, is found in the want of coutinuity 
of the town names, Very fow old Roman towns, or towne on the sites of uld Roma 
forts, in. England are known by names directly desoonded, that is, derived by mere 
linguistic corruption, from those which they had in the Latin tongue.f 

Now, much of the geographical tnterest attaching to the history of Roman 
towns arises from the hints we get therefrom as to the geographical conditions that 
may have favoured their existence in the situations where they aro found or 
formerly existed. Where Roman towns have continued to exist, or have been 
restored on the site originally ocouplel or on » sito clusely adjoining, thero is at 
least © presumption that their existence on these sites is due to geugraphical can- 
ditiony of an enduring kind, Where Roman towna have passed away and left no 
modern representative, the inference is that, if their existence could ever be fairly 
ascribed to geographical conditions, these conditions have changed, 

Among Roman towns or stations that have continued to exist or have been 
rovived, it ie uatural to find = considerable numbor of seaports, Including river- 


; ), Darobrivaw (Rochester), Dubew (Dover), Clausentum (Southamytou), 
Isca (Exeter), Glerum (Gloucester), Segontium (Carnarvon), Deva (Chester), Pons 


* *Growth of Koplish Lelustry aud Commerce - Karly and Middle Ages” pp, 
8s, 80. 

t How different from what we find in the namos of socient Gaul pared 
those of modern Frans! There must of (he ancient Ronan names hentionen pr 
some form to. the preseat day, nnd the towns themselves that were tinpartant in Homan 
times ate more of lees Impeqtant still, and atand on the same sites, Lh be Interowtinig 
too, to nate that the names that have thas porsiated are often tribal names, and pot the 
official names that may have been given to tho towns by the administration, hut whioh 
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Gli (Neweastle), Eburacum (York), Venta Ioenorum (Norwich), and Camoledununy 
(Colchester), To these we may add Aquis Sulis (Bath), which, though it has long 
ceased to bes senport, in all proliability served all the purposes of 8 port for thix 
district in Roman times when no Bristol existed, aud Luguvalliun (Cartisle), which 
continued to be a seaport down to a comparatively recent date, 

Of the towns montioned, Clausentum and Vonta Icenorum do not appear to have 
occupied the exact site of their modern representatives, and the differenes in 
situation, slight as it is in both euses, tw not without interest. ‘The exact site of 
the Ronan Clansentum is now occupied by the village of Bitterne, at the head, 
but on the east side, of the ainall estuary of the Iteben,* where Camden was 
shown ruins, walls, and ditches of an anoient castle about half.a mile in clroult,” 
and sutrounded on three sides by tho sea at food tide, where, he adds, colne of 
Roman emperors were frequently dug up. Through the caro of the late Sir Stuart 
Macnaghten, the old Reman botiodarion of thy station, which was an inwular one, : 
have boon preserved, and can still be seen, ‘The coins found here are chielly of the 
later empire, those of Totricus, ooo of “tho thirty tyrants, being most sutnerons, 
A port ut this spot would be the highest point that sa-going ships could reach 
on their way to Winchester, then the principal goal in this region. As traflle 
increased, the more extensive accommodation fur loading and unloading on the 
Peninsula between the Ikchen and ‘Test would give greater advantages to that site, 
Vents Ioenorum appears to have occupied the site of the moder village of Caistor, 
Which lies # little to the south of Norwich, on s small river called tho ‘Tese, probably 
navigable to this poiut in Raman times, and would be the first navigable point 
reached in following the road to the Yare from the south, 

Besides Clausentam and Venta Iconorum, Vortus Adurni (? Forchester), Tamara. 
(near Tamerton,on the Piym), and Gariannonam (Bargh Castle,on the Yare), may 
also be mentioned a» having their moderu reprosentatives as seaports at some little 
distance from tho ancient towns, Whether Porchester i# to be identified with 
Portus. Adurni or not,t ite name seems clearly to indicate the prosenes uf some 
Raman port hare. It is now represented by Portsmouth, the foundation of which 
ly ascribed by Camden to ihe removal of the inhabjtants from Porchester to the 
island of Portoea, in consequence of “the gradual withdraw ing of the sea.” At no 
period, however, can the harbour on which these ports stund have had anything 
like the commerciai importance of Southampton, which is much better situated for 
communication with the Interior, and does pot suffer from the disadvantage of tho . 
strongly flowing and ebbing tides, whieh ot times render tho navigation of the 
entrance to the other port extremely difficult. The commodiousnees of the harbour aa 


* Tho very platmibie derivation given by (umden for the name Clausontum woul 

seem to militate aguinat thie Mantifieation., Oumden saggoste thet Clausuntum means 
tho barboar of the Eutum,ot Anion, clawdh moaning in" Brith '! harbour formmd ly 
artifiolal banks of earth (Pagh's Welel sictionary dofince Claedd au“ « dike, «titel, 
of trench, » pit or quarry; an embankment or wall thrown op; the primary meaning 
oviienlly being something inude by Wigging"). ‘The dk, or Webbh ua, 
Hike the th in this, woald readily anoagh become an ¢ (s) in tho mouths of thow who 
could not proouunce that sound, Dut Antu ts the name of the river on the weat eile 
of the sual ponineole on whish Sonthunpton sunds, ‘Tho name muy very well have 
been given alto, howyver, to what wo oall Southampton Water, and hence the naine 
“port of Anton” woubl bé suitable for any port al tie head of that inlot, 

t “ Poreheater Fort, possibly Portus Adurni."—P_ Haverileld, in the tet of places 
contained in the map of Homan Britain im the *Histerical Atlas of Modern Europe’ 
(Oxford: Clarendon Press, 1800) See aleo Arrhiologicnl Jomraut, vot. xtvi. p 4S, 

No. V.—Novemnrn, 1897.) 2m 
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a naval station is the main canes of the importance of Portamouth. Modern railway 
facilities were required to give it the commercial value which it now also possesses, 
Tamara, now represented by Plymouth, owes its displacement aw a seaport to the 
increased size af veeselx, When smaller sea-coing yeseele were in uae, it wad, of 
course, Important that they should penetrate as far inland as they could. The 
displacement of Gariannonum, now represented by Yarmouth, ts, on the other hand, 
probably dup tow change in the coast-iine. In Roman times, the present site of 
Burgh Castle appears to have been at the mouth of the Yare. Yarmouth, which 
dates from Saxon times, stands on a spit of blown sand, which holda hack recent 
alluvium of the Yure and Bure. 
‘ Among Homan seaports which have not survived, at least as such, may be 
tientioned Portue Lamanis(Lympne), already referred to (vol. ix.p.85); Regulbiam 
(Reoulver) and Hutupie (Richborough), both of which have lost their importance 
through the alluvial depoalta which have filled up the Wantaam and the mouth of 
the Stour; Anderida (Pevensey), which has also been cnt off from the sen by 
alluvial deposits; Regnum (Chichester); Branodunum (Brancaster); abd Valnona 
(Wainfleet). Whether Regnum js, strictly speaking, to be included among the 
Roman seaports of Britain ls perhaps doubtful. No doubt part of ite importancs 
was due:to the fact that boats of licht dranght can navigate Ohichester harbour (the 
inlet to theeastof Hayling laland) ; but it does not follow that they could reach the 
site of the city iteelf, tho geographical importance of which te partly determined by 
other clfoumstances (tee vol. Ix. pp, 76,77). Camden notes that the city “ would have 
arivon to great splendour had not the harbour been at too great distance and incon- 
vonient,” and be adds that the inhabitants were then about to dig a new canal, 
The Lavant, the «mall stream on which the clty stands, ie useless for navigation ; 
and the canal, which now admits barges of 4 feet draught to the city, follows « 
different course. 

Branodonnm is anly known as one of the forta of the Saxon shore, but it fs 
probably to be regarded as an ancient sesport, for there is no other place that it 
coull have served aso defence far, so that it must huve boen erected to defend 
landing-plsce from the sea. It ix now quite cut off from the sea by the marshy 
elluvium already mentioned (vol. ix. pp, 76, 77), a4 here lining the base of the chalk 
cliffs of Norfolk. 

Waintleet, on the Lincolnshire shore of the Wash, is identified by Dr. Stukeley 
with Vainona (or mther with the Navionoe of Ravenna, of which Vainona je o 
sorreoted reading): and Mr. Skertchley, making the same identification, believes 
that here in Rornan times was the main mouth af the Witham.* Leland (1549) 
speaks of Wainfleet at that tim asa protty market town on @ creek bear to the 
ova, with small vesaila belonging to it; and this creek, he says, after entering’ « 
considerable way inland, sent out branches on either side into the fens 

Of Roman towns that #tood on navigable rivers, the following may be mentioned 
a» still rotalniug wotme of thelr anclent importance: Durovertium (Canterbury), 
Casaromagus (Obelmford), Camboritam (Cambridge, ur rather Grantehester, ihe 
predecessor of Cambridge), Dorolipons (Godmanchester, opposite Hiratingdon), 
Hatem (Leicester), Lindum (Lincoln), Danum (Donosster), Legoulium (Castleford), 
Calcaria (‘Tadeuster), Moat of these were probably elther at the head of nayign- 
tion on the rivera on which they utand, ur at foids, or both. ‘The Stour was 
navigable to Canterbury down to comparatively resent times. The name of 
Cambridge, and that of ite ancient repreeentative, show that: the bridge across the 





* “Grology of the Fenland,” By S. B. J: Skerteh ( Mamoire of the Geol. Survey 
of Great Britsin and Ircland, 1877"), p, 15, 2 < 


i 


ON THE DISTRIBUTION OF TOWNS AND VILLAGES IN ENGLAND. 615 


river here woe proceeded by a ford, ritum—being the Latinized form of the Woleh 
rhyd, “x ford.” ‘The name Castleford points to a similar origin for the town and fta 
ancient predecessor. Leicester was long at the head of navigation of the Scar, the 
navigation being now continued beyond the town by canal. Tadcaster is atill the 
head of navigation on the Wharfe, ‘The importance of Lincoln as, on account of 
its position at a well-marked break in the Lincalnshirn limestone, a point of con- 
vergence of ronda, has often been remarked on. In Roman times, and for many 
hundreds of years afterwards, it was nerhaps quite as important aa = meating-place 
of waterwaye, The Witham below Lincoln iz still a waterway to the Wash for 
boats of 5 foot drought, and this Hine is continued west of Lincoln to the Trent at 
Torksey by the Foss dykg. The latter navigation at least way much tore im- 
portant formeriv than now, According to Dr. Stukeley, Torkssy vccuples the 
site of a walled Roman town, and the castle existing in his day waa founded; he 
rays, on the old Roman granary, “which was much like Colchester castle, with 
circular towers at the corners.” Southwards, Linodln communicated with the 
Welland by the Car-dyke (that is, fon-~dyke), the Roman navigable trench by 
which the waters from the higher grounds on the west were intercepted and thus 
prevented from drowning the low feniands to the east. It began on the Welland 
to the weet of Ermine Street, and, passing to the eset sido of that hichway at 
Catesbridge. continued northwards hy « nearly parallel courve till it ultimately 
joined the Witham. The ditch still survives, though no lonver pavigable. In 
Roman times, and probably for long after, it ust bave added considerably to the 
importance both of Linooln and Torkssy. In Domesday Torksey ia mentioned as 
® place with “two hundred burgesses «enjoying not a few privileges, upon condition 
they should conduct the king's ambassadors when they come this way in their 
boats down the Trent, and bring them aa faras York."* In Norman times, Lincoln 
je described by Willium of Malmesbury as one of the most populous cities in 
England, and a mart for commodities brought both by land and water. By 
Edward TT. it was made « ataple for wool, leather, lead, ete. but two centuries 
later Camden says it ia incredible how it had declined by sge, only eighteen churches 
then remaining of the fifty which it had beld in Edward TIl.’a time. By that time 
the Fou-dyke had got choked np, Bishop Atwater (1514-21) had begun to cleanse 
it in the hope of bringing vessels to Lincoln, but died before achieving his purpose, f 

Of Roman river-towns which, like Torksey, have deesyed without recovery, 
four—Isnritm (Aliborough), Durobrive (Castor), Margidunum (East Bridgford), 
and Uriconimm ¢ (Wroxoter}—are worthy.of special notice, Next to York, Isurinm, 
which stood on the Ure» short distance above its continence with the Swale, was 
the most important city in the valley of the Ouse. It is close to the terminus 
of tiver-navigation at the present day, the navigation being now continued to 
Ripon by canal: but this in itself could not ave accounted for tho growth of 
« town at this point, as the Swale, oreastern headwater of the Ouse, continues 
to be navigable » good deal further north. Probably the adoption of the site 
was duo to the fact that, in procesding northwards on the right side of the 
river by the direct road from ‘Indeaster, this waa the first paint at which the 
river could be conveniently forded, the road then proceeding beyond this point, 
between the Ure and the Swale, to Cataractoninm (Catterick Bridge), where the 
lntter river was crowed. After ita decay, Isurium never revived, apd euch im- 
portance as it may have possessed as 2 contro of trade acems to have passed over to 


* Cailen's * Britannia,’ Gowzh's odit, vol, iL p. 247. 
+ Leland, vol. 1. p, 32. 
> Of Vericoninm; also found ae Viroconium, 
22 
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Ripon, the town which grew up round the abbey founded by Archbishop Wilfrid 
of York, in the Infancy of the English Oburch. 

As the importance of Isurium has passed over to Ripon, so that of Durobrive 
(“the passage of the river™ Nen) bas passed over to the city of Poterborongh, 
which owes lis origin to a monastery bullt in the early part of the seventh century 
by Peada and Wolpher, suns of Ponda, the first Christian king of Mercia, a little 
to the east of the old Roman town, the site of which ix still commemorated in the 
names of two villages, Castor, on the north or Northamptonshire (once the Daniah) 
side of the river, and Chesterton, on the south, Huntingdonshire, of Auslinn side 
of the river, SimHarly, the importance of Margiduuum, whatever that may have 
been, ine passed over to Nottingham. Tho site where Roman remains have been 
found identified with those of Margidunum te on the ‘Trent a few miles north-east 
of Nottingham, and the place may have had a certain importance in connection 
with the Trot navigation, since it ie the first point at which the Fosse Way, 
coming from the sbuth-west, approaches the river; bat there are no evidences of 
any Important crossing-place here in Roman times-as thero was in lator days near 
Nottingham, Probably the forests of western Notte (Sharwood, oto.) extended 
farther east In Roman times, and hence the moet convenient communivation with 
the north was first north-aast to Lincoln, and then north-west betwoon the foreats 
of the present Nottingham and the marshes of the lower Trent aad Don by 
Torksey, Doncaster, and Castleford to Vadoaster ani York. 

The remaining Roman towns that it may be luteresting to conuider aro boat 
noticed in connection with the great Roman roads, The great north-west road is 
that which came to be known as Watling Street. If wo take It us beginning at 
Dover or Richborough, it passed by Canterbury and Rochester to London, then by 
Sulloniace (Brockley Hill), Verulamium (St. Albans), thence to the soath point 
of the modern county of Lalonster, from which point it forms the whole of the 
south-west Voundary of that county (the only county boundary ocotuposed of 
noarly mathematically straight lines in England). On Jeaving Leicouterslire, it 
first coutinuss in a corth-weeterly, thon In 4 westerly, direction to the north of the 
ancient forests betweun the Avou and the Severn, passing Letocetuin (Wall), 
Pennoerncium (Penkridge), and touching the Severn at Uriconiun (Wroxeter), 
From that point it probably ran north to Cheater, 

Important a4 thie roud undonbtedly was for conturies, {t is somewhat remark- 
able that there land town on lhof any Importance north af the ‘Thames exvopt 
St. Albans and the terminal city on the Deo. St. Albans, though ulwaya notable 
in Englinh history, is of «mall consequence compared with what it was in Rowan 
times, when it was the rival of London in importanoe and dignity, though not, of 
¢outse, In commerce. If Letocetum had any importance in Roman times, that 
importance kas passed to Lichfield, which Is situated 2 of 4 miles wo the 
north-east. Uriconinm was certainly an important Ramat town, Ite precise 
petition seems to have been determined by the fact that the Severo ix berw fordable, 
which it ls not lower down, After the destruction of thin town by the Danes, it 
tiny be eald to have been replaced by Shrewsbury, the town which stow a fow 
miles higher up, on a red hill? nearly encircled by the Sovern—a position 
accordingty peculiarly well adapted for defence, 

‘This Roman road was crowed by andther called thu Pouse Way, ronning from 
south-west to north-east. It no doubt beannhed off from some polnt on the grent 





* Etocutnm, hilherty tho wanal, 46, it sommes, an incorrect apolling, 


: + Lower Pormian (Rothliogomdes). 





op a 


ON THE DISTRIBUTION OF TOWNS AND VILLAGES IN ENGLAND. 517 


south-western road to Exeter, bat coly begins to be traced in the neighbourhood 
of chester, whence it passed north-east to Aqum Sulis (Bath), Corinium (Ciren- 
cester), and that point in the south-west boundary of Leicestershire whore a slight 
change is made in the direction of that boundary (from north-west by north to 
north-west by west), At this point it crossed Watling Street, and beyond that 
road ite north-sasterly direction was continued by Lelovster to Lincoln. 

On the Fosse Way, the only Roman towns besides Lincoln which have retained 
any importance are Bath, Cirencester, and Leicester, Bath atill dorives importance 
from the hot springs, to which it owos its present, aa it owed ite Roman, nares, and 
by which in ancient times is gained celubrity. Cirencester, though «till a town 
with several thodeand Inhabitants, no longer has the relative importance which it 
must have had in Roman times, when it was the point of convergence of several 
important roads, the Fosse Way being here croesed by tho road from Silchester to 
Gloucester. It was probably the fact of the Soar navigation onding berethat deter- 
mitind the revival of Leicester on its ancient Romun site. 

An important Roman town might haye been expected to exist at the point on 
the Leicestorshim boundary already mentioned as the croxssing-place of Watling 
Street and tho Posse Way. At present there aro only ope or two small villages in 
the neighbourhoo! of this spot, which still bears the nama of High Cros, “from. 
cross,” says Camden, “that anciently stood there on o high ground, now succesded 
by a higher post with ite props;” but the people round about stated that “ here was 
® most flourishing city named Clayceater, whith had o senate of ite own, and of 
which Oley brock (Clay brooke), about « milo aff, was part, and that on both sides of the 
road foundations of hewn etone lie woder the furrows, and Roman coins are very 
often plouhed up” ‘Thin city he identified with the Bennunm, or Vonoum, of the 
Itinerary of Antonine, and the identification has been generally followed. 

Dr. Goest contends that the southern portion of tho Erozino Street, or great 
north rout leading out of London, wan not of Roman construction, basing his 
belief an the ahsence of Roman stations, villas, and burying-grounds on the part of 
the road between London and Hantingdon (or Godmanchester—Darolipons), and 
on the fhot that of the three Antonitio itinera leading to: London, two first run 
town Watling Street to the Fosse Way, and thence from Venonm north-west, and 
one runs first to Colchester, and then by Cambridge to Huntingdon. If Dr. Guest 
is vorrect, we may contlude that the alluvium of the Lee, and the forests on both 
aides of thnt river, presented cbatacles in the way of rond-making which it was 
not worth while to overeorne tinder the ocunditions then obtaining. ‘The route 
horth-oustwands led to the most populous and richest part of the country by o 
succtesion of places where deposits of grmvel and sand (Ilford, Romford, Ingate- 
stone) and pebblebods (Brentwood) affonled sites for towns and villages, and to 
some extent, no doubt, road-making material. The stations between Colchester 
ani Cambridge on the iter leading that way to Lincoln are not identified. The next 
beyond Godmanchester is Durobrivir, already mentioned a» identified with Castor, 
nesr Peterborough; and the anly other till Linooln is reached te Gausennum, 
identified with great probabllity with Ancaster, now cnly a small village a fow 
miles north-east of Grantham. On this route, aleo, aovordingly the only places 
identified etill of importance are thove already mentioned aa pea or river ports. 

It te the eame north of York, As faras Nowoastle, not a single Roman station 
inthe north hae bem identified with « place which ie now of any importance, 
Weat of the Pennine chain, Carlisle, which has always had some importance ne 
the centre of the New Ned Sandstone (Triassic red Permian) basin of the Eden 
weems to be the only place of {nyportance now which was also important in Roman 
times until we come to the Dee. It is noteworthy that, at least in tho time of the 
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Itineraries of Antonine, the main line of communication with the far north, whether 
towards the east or west end of the wall, was by tho esst of England. The fifth 
iter, which gires ono route from London to Carlisle, passes from the basin of the 
Tees to that of the Eden by the route now followed by the North-Eastern Hailway, 
Bowes, the village whioh gives uate to the station at the head of the valley on 
the cast side of the upland part of the railway, occupies the site of the Roman 
station of Lavatrw.on this route, The Roman station uf Verterm, near the bead of 
the valley on the west side of the Pennine chain, occupied the site of the modern 
village of Brough, o little to the east of the northern branch of the North-Eastern 
line on tia side. From Brough the Romau road passed dowa the valley to Carlisle 
There was one intermediate station, and it may be remarked that this station stood 
not exactly oo she alto of the modern Penrith, the poins on which one descends 
directly im coming from Shap Fell, by the route by the London and North-Western 
Railway and the high-road trom Lancashire, bot at the place where the road from 
the north-east crosses the Hamont just before reaching Penrith, namely, a Brougham 
Castle, whore name probably preserves that of the Homan station Brocavum. 
There are two itinera giving routes frum she north to Manchester and thence 
southwarda, und both of these branch off from the toute just spoken of One of 
these (Iter HI.) takes us from Carlisle to York, and then proceeds south-west by 
Tadcaster, and crowes the Pennine chain a secoml time before reaching Manchester, 
One intermediate station, Oaunbodunum, is mentioned, aud this ie now generally 
identified with Sisck, which is now not even 4 hamlet, but a more site about 36 
tiles weet by north in a direct line from the London and North-Western station 
at Hudderstioll. The other route (Iter X.) is a very obscure one, and was tine 
all the sore obscure by the inconsistencies and various readings of the texts that 
Camden, Horsley, Reyvolis, and other Rugliah antiquaries, had to deal with. A 
very plausible interpretation of this route, based on the rovised text of Parthey and 
» s_given by Mr. W. Thompson Watkin in vol, xxviii. of the Archeological 
Journal, According to this interpretation, Lur X. crosses Shap Pell a little w the 
east of the north soul from Kendal, and, after crossing the Exen valley, is continued 
by the Maiden Way refurred to by Scott in ' Guy Munnering ' (ch, xxiii.) in the 
direction of the wall; but this view seems to be only partially adopted by Mr. 
Havertield in bis tap of Roman Britain, Like Mr. Watkin, Mr. Hayertiel appnare 
to identify, though doubtfully, Cocolum (an anita portant station) with Wigan on his 
imap, but he dovs not enter it in his list; and Bremetannacum and fialacum are 
tdeutified by both with Hibebester and Overborough respectively, the former pow « 
mere village, though probably « considerable seaport In Komay times; the latter a 
site 2 or 8 miles south of Kirkby Lonsdale, about the place where the Lune enters 
Lancashire, now ropreseuted not even by « hamlet, 
fiwld looks upon the route of the iter as dubious, 4 some Roman 
tuarked by him aa following the remainder of the ris ieee out by me eae 
But on thie part of the route also there wna pO station How of any importance, 
unless wo may regard the modern lead-mining town of Alston 
ancient Roman joad-mining centr under the guardianship of « station (a mile or 
two to the north) at Whitley Unstle, which ix Wentified by Mr, Watkin with 
Glanoventa, at has been identified by others with other stations, All 
tious of this iter agree in blentifying Macouniy 
evidence that Manchester itself was « place of a importanes iit Romau 
The Roman remaina found there are ecanity, and be sive in — Sepiknten 
sivantages. Marshes, forests, and sandy wastes seem to have then rendered aputh= 
west Lancashire of tittle value. The site seems to bare been determined by. the 
“bard rock of stone” which Leland peaks of on the banks of the Lrwell, « good 
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foundation for a fort, The Irwell afforded. power at an early date for milis, but 
it was not till after 1720 that the “ vadys and rokkys" that obstracted its naviga- 
coe ers seemed tiver made navigable to the city by means of weirs and 

Tn the south-weat of England, two inland towns besides Bath have maintained 
more or Jess importance since Roman times. ‘These are Winchester and Dorchester, 
and along with these may be mentioned Salisbury, the modern representative of 
Sorblodunum, thoogh on 4 slightly different site, The natural features, all very 
similar, to which these three towns owe their importance have been already re- 
ferred to (see vol. ix. pp. 80, 81). All the other stations of the itineraries in 
south-western Engiand are identified with places now quite insignificant, unless 
Horsley’s identification of Vindomum with Farnham be sccepted; but one of them, 
Calleva Atrebatum, now Silohester, must in Roman times have been a centre of 
very considerable importance, Its Roman remains cover an extent of 80 acres, 
and in Roman times it wat a meeting-place of roads from London, Cirencester, 
Salisbury (Old Ssrum), and Winchester. 

Tn Wales and Monmouth and the adjoining opunties, three principal routes are 
given in the Itinerariee—one along the southern qmaritime tract to Carmarthen, one 
along the northern muritime tract to the Conway tiver, and one running from south 
to north, east of the Welsh mountains, concecting the first route with Wroxeter 
and Chester. ‘The Roman ferry across the Severn appears to have been about the 
place whore the estuary begins to expand, in the neighbourhood of the present 
tunnel. The landing-pluce on the Noglish side is not definitely asoortained, but on 
the Welsh side it must have been about Portskewot, for the firet station on that 
sido, Venta Silurom, a vory important one, has been clearly identified with Caer 
Went, on a height immediately above that village, From that station thesouthern 
road running west appears to haye touched four seaports, all of which are seaports at 
the present day, or have a representative immodiately adjacent. The first of these 
seaports was Isca Silurum, remains of which are found at Caerleon, on the Usk, from 
which the station took its name, the sesport on which, however, is no longer at 
Caerleon, but at Newport, # short distance lower down. ‘The other three seaports 
are Nidum (Neath), Leuearum (Loughor, or, in Welsh spelling, Liwchwr), and 
Maridunum (Carmarthen). In the north the road took a more inland course, ita 
line being apparently determined, not by the ports, but by the fords. Only two 
stations weat of Chester are mottioned In the Itineraries, Vara (Bocfari) and 
Conovium (the “Conway” station, placed by Horeloy at Cacrhun), Probably this 
road was afterwards continued to Carnarvon (Segoutincum), which is mentioned in 
the Notitia, bat not in the Itineraries or by Ptolemy. 

The road leadine from the south to Wroxeter started at Caerleon, and fires 
followed the Usk valley. The intermediate stations on it are identified with Usk, 
Abergavenny, Kenchester (north-west of Hereford), and Leintwardine (croasing-place 
of the Teme in north-west of county of Hereford), Two of these have still « 
certain amount of at least relative importance arising from their situation, Uwk, in 
Roman timed as now, was the starting-point of a road, now a railway, adcending the 
valley of the small stream that here joins the Usk river, and passing by Monmouth, 
Noss, and just north of the Forest of Dean to Gloucester. Abergavenny stands at 
a still better-marked node, the point of convergence of four valleys, the upper and 
lower Usk forming two of there (running respectively north-west and south), thet 
followed by the railway to Merthyr Tydvil forming a third, and that by the Great 
Western line to Hereford the fourth, Thr other two stations Have been replaced by 
modern towns at a greater or jese distance from the ancient, their sites being now 


occupied only by insignificant villages, 


Oe 


520 ON THE DISTRIBUTION OF TOWSS AND VILLAGES IN ENGLAND. 


So much with regard to the towns or more important stations which did exist 
in Roman times, It is in some respects even more instructive to consider shortly 
some of thowe which did not then exist, And from this point of view there is, 
perhaps, nothing more striking than the scanty indications of Roman settlement on 
the three great rivers, the Thames, Severn, and Trent, above the limits reached by 
sen-going vessele, Tras it ls that Homan stations, as wo have already seen, are 
mentioned in the Itineraries at points fur from thé mouth on all these rivera; but all 
of them seem to have been mere crossing-places, and, except in the case of Wraxeter, 
thore are po remains to show that they were of any yreat importance, Pontes, on 
the Thames, whether at Old Windsor or Staines, wae merely the crossing-place on 
the road to Silehester, The name of the station, Ad Pontem, on the Fosse Way, 
together with the distances mentioned in the Gfth Itinerary, makes it extremely 
probable that there must bavo been a station ata eroasing- place of the Trent about 
Farndon, just above the iainnds enclosed by the two arma of the river, on one of 
which now stands Newark. ‘The station must have been on the right bank, as 
there fs no mention or indication of any other crossing of the Trent on the way to 
Lincoln, aut no trace of any Roman road running porth on the fefi bank of the 
tiver, There must, of course, have been some population on that bank of the river, 
ut that population seems to have been very scanty. ‘The absence of all traves of the 
station at which the river was here crossed seems to justify the inference that there 
was no such population on the left bank as to give to the station any great impors 
tance. At Wroxeter it was different, bat the difference was not dne tu any nddi- 
tional value given to the aite by the navigation of the Severn, but to the fact that 
the station at this ford was the point of convergence of roads from the south-east 
(London), the north (Chester), and the auth (Caerluon and the Severn eatuary). 

Of course we have other evidence of the existencn of Roman tovene and settle 
ments than the faot of thoir being recorded by one or other ancient writer, There 
ly the evidencu of names and remains, There are, it is eaid, 119-chosters or costere, 
of worme other form of the Roman castra, in Domewlay, and it te probably fair to 
presume that all of these represent Roman towns There are hone of there, how- 
aver, in the course of the Tront, The equivalents of the Romas strate are more 
doubtful signs of a Roman origin, but thers is no name of this ryob met with in 
ascending the river till we come to Stretton, near the mouth of the Dove (the 
valley containing Uttoxeter). On the Thames betweey Cirencester and London, the 
only natne indicating a Roman origin ix Dorchester, and the Ronsy remains found 
here cobfirm the indication, Possibly, seeing that it is not menthined by any 
ancient writer, the place is of late Roman origin. In any case, itn extntanes on the 
banks of the Thames is no vign of extensive settlement on these banks, for it alae 
was only a ctossing-place—from the yale of Aylesbury, north of the Chiltern hilla, 
to that of the Ock, in Rerkshire. There aro several “forda” mhout thiv part of the 
tivor, and the ramen Shillingford, exhetly at the mouth of the Thame, would 
indicate that there was once a ford clone to Dorchester, Roman remains have aly 
boon found at Sinodun ill, on the opposite bank. ~ 

Between Wroxeter and Gloucester thory fe also voly one -cester—Worcester, 


Hore, however, there are no Roman remains, though an old parchment, Camden 


authority, except perhaps on the presumption that peakous, 

asi a a, te sly mae 
orcostershiire salt ta, It is b 

the Severn from Worcester. re ane Oe — 


All these indications of Roman occupation on the banks of the three great rivers 
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of Exgland are, however, very «anty, and the abeence of others would seem ta 
justify the conclusion that in Roman times the valleys of these rivers were very 
thinly peopled. In all probability they wore atill, forthe moat part, unreclaimed 
marsh and forest, 

Tf that was qo, that single fact implies that the conditions under which towns, 
having practically ceased to exist in Englatul, arose agsin after four or Ove centuries 
of village life, were to a large extent different from those under which they had 
been created by the Romans. During thie long interval, an interval ea Jong os 
that between the Wars of the Rosvs and the present time, bat of which our only 
record is-a story, and that imperfect, of wars between Angles, Jutes or Saxons, and. 
British, between Saxons and Saxons of Angles, ad between English and Danes, 
the great work of reelaiming the land, making it fit for agricultural settlement, 
munt have goneon incessantly, Greatnumbers of the villages to which continental 
invaders after the departure of the Romans gave their names must have existed in 
Roman times, bat multitudes of others muat have received thelr names from these 
settlers through the original right of first ucoupation, And it is to be noted thas 
when towns did come into being under theee clroumetances, they would grow ; they 
would not be areated. They would serve in sume way local convenience, end 
increas from villages to towna in proportion a4 they did ss. On the other hand, 
the Roman towns or more Important stations ou the great cuade appear {0 have 
been established merely with reference to military and administrative convenience, 
and without any special regard to the trade requirements of the districts in which 
they were situated, Some of the more important towns, such ag London, Lincola, 
York, Winchester, Bath, Gloucester, and others, had their sites detarmined by 
natura! conditions which have made themselves good throughout the history of 
thie leland. These were almost of necessity fixed points in any network of roada 
constructed for military purposes. Tur between such polots the roads were laid 
with as much directness aa the state of the pountry permitted, and no deviations 
seein to have been made, even for the sake of passin through important mining 
districts, Though pigs of Jead with Roman inaeriptions, dated in the sixth year 
after the invasion of Claudius, have been found in or near the Mondip pills, showing 
that the lead-mioes here were worked from the very beginning of the Roman voca- 
pathin, the Mosse Way le laid #0 as to run to the east of those hills; the mines in 
which wore served bya mere vicinal road. So also, if Aticoniuim ju the thirteenth 
Itor is rightly identified with Hons, the distance to Gloucester given In the Itine 
raries dees not admit of any deviation into the mining district of the Forest of Doan, 
the produce of which niust aleo have been carried along vicinal roads, o¢ possibly on 
pack-animals by mere tracks. 

A fow important placed having thus determined the direotlon of the main roads, 
the intermediate statione—which became, in some cases at loast, the tuclel of con- 
siderable towns—had their sites necessarily determinod by the direction of the 
roads, and only In a secondary degree by loca! clroustances, and these determining 
local cirourmstances were regarded rather fron) the military and admintsteative than 
the cotmmarcial point of view, Hence it ie that, while many of the more important 
Romin towne bave their modern representatives on tho same site or # site immoe- 
diately adjoining, many others have utterly disappeared, or have given place only 
to fawignificant villages 

Novertlicless, there may hare been reasons ju certain cases why new towna 
should grow up under new conditions on or near the sites of some of those Iuter- 
mediate stations, ‘This is notably the cease with fond towne of stations. ‘The 
pouition of intermediate Roman stations on rivers seems to have heen determined 
rather with reference to the convenlence of crossing the river by fonds or bridges 
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than with reference to tho use of tho river ss a waterway. But when the termini 
of the road made it convenient to cross by the lowest ford, that was often almost 
identical with the head of navigation. Hence, when a river came to be used asa 
waturway, a town would naturally grow up on or near the site of a previous ford- 
town. Thus Camboritum (Grantohester), the predecessor of Cambridge, was, a9 ite 
name implies, originally a ford-town, but may have gradually acquired jm 

asa town at the head of navigution. Moroover, aa Mr, Loftio has pointed out in 
his ‘ History of London,’ fonds are apt to occur at expansions of w river immediately 
above more contracted aud deeper parts of the course, anil thess contracted parts 
are those which it is easiest to bridge; and so an original furd-town may grow in 
importance through ite convenience es the starting-point of down-stream naviga- 
tion, and then acquire still greater consequence throngh being made a bridge-town. 

Tn somo cases the deserted shells of Roman towns were themeeclres reocoupied.* 
Chester, for example, which seem# to have been abandoned for three centurits 
after tho victory of Aithelirith about the end of the sixth century, was reoccupied 
by the daughter of Alfred in the beginning of the tenth century.t Carlisle had 
already been recccupied by the Kaylish when it was destroyed by the Danes in 
877; but Freetan conjectures that it waa desolate two centuries later, when it was 
repeopled with English and Fiemish colonists by William IL. 

In other cases an adjoining site became that of the succeeding town, probably 
for no other reseoo than that it was easier to utilize the material of the older town 
on an adjoining site than amidst the ruins of the previotis town. 
however, some neighbouring site may have presented « distinct advantage in the 
eyes of both Saxons and Normans which was held of little account by the Romans, 
While the Roruans seized on positions of great natural strength for their more 
important stations, wuch positions were of leas consequence to them after they had 
establishod themeelves, when they could rely confidently on their power of fortify- 
ing any position that it might be convenient for them to occupy agninat any attack 
that was likely to be made upon it, ‘The Saxons, on the other hand, in thelr wars 
against the British and against each other, sought to turn to account every position 
of natural strongth. Hence places that had eminences suitable for 
became in many cases the noclei of their towns, and Saxon strongholds were 
frequently succeeded by Norman esstles. Such probably was the reason why 
Wroxoter gave place to Shrewsbury und Caistor to Norwich,§ though in this 
latter case the original nucleus of the new town was the ford of the Yare (Cones- 
ford), to the south of the castle hill. Some of these Saxon strongholds, at ove thine 
important, but owing their importance solely to facilities for defence which were 
afterwards of no consequence, sank into insignificance at an early date. Such, for 
instance, were Amesbury (Ambresbury, the elty of Ambrosius) in Wilts, Badbury 
in Dorset, and Almondbury, near Hudderatield, 

It bas been stated above that when towns again began to grow up in Kagland 
after cauturies of village life, the geographical conditious affecting thelr deeelop 
ment were essentially different from those of Roman times, But it must not be 
understood that these changed conditions were final. They continued w be 
modified in many ways, and in some cases, oven before the great revolution 


* Freeman, ‘History of the Narmas. Conquest,’ vol, j 15 ng ° 

Z mT » p. 15 n.2 Loftia, * History 
+ Freetnan, vol, iv, p, 513, 
3 Preemma, rol. v, pp, 118, 149. 


§ The actaal mound on whieh tho castle ie built te Grtificial, but 
considerably to the slte of this mound from the rivers Yaro anil wanaae ee 
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wrought by the application of coal to the production of steam-power, which has 
been the greatest town-forming influence in England, these modifications had their 
effect in the rise and fall of towns, But towns, ance in existence, make s struggle 
for life. If conditions are changed, efforte are made by the inhabitants to adapt 
them to the new conditions, and towns accordingly may have owed their origin to 
conditions that have long since cessed to exist. In many cases, too, these con~ 
ditions may not have been at the first strictly geographical, and oven when they 
are geographical, the geographical advantage may often seem very alight in con 
sideration of the importance of the town. When the population and Industry of 
some district requires a town somewhere as a centre of exohange, perhaps an 
important centre of exchange, a very trifling circumstance may determine the 
exact alte on which that centre grows up. 

The first towna that are likely to grow tip of themselves are centres of trade, 
These, of course, are preceded by seate of government; but such towns are frequently 
on sites chosen more or less arbitrarily, and the nature of the site may have little 
to do with thelr growth. With s geographical object in view accordingly, contres 
of trade may bo first considered, and, with reference to their gewth, navigable 
rivers must be a prime consideration st a time when Internal commiunications of 
another kind are imperfectly developed. At the present day their importance in 
this respect is obvious enough in new countries, thongh we in England are apt to 
forget it, since railwayr have #» completely put internal waterways Into the 
background, 

Bat, in the case of old English towns, the inquiry as to the influence of navigable 
tivers on their origin is often rendered difficult by our ignorance ss to the condition of 
rivers at the time when the towns arose. We know that in sume cases rivers were 
navigable in former times that are not navigable now, and, again, that rivers sre 
now in some cases navigable to a greater extent than they were formerly, Acts 
have been paased at different times for the making now of one river, now of 
sucther, navigable up to a certain point, but these Acta do not prove that these 
rivers werd not at some eariler date navigable to an even higher point, Weare 
told, for example, by Gough, in hia edition of *Camden'y Britaatia’ (1789), that 
the Trent had lately been made navigable to Newark; but we know from Domes- 
day that this river wax then navigable at least as high as Nottingham. Gough's 
statement, moreover, must mean that the ‘l'rant was then made navigable for larger 
oralt to Newark, for Arthur Young, writing a little earlier (1770), states that flints 
were brought to Burslem from the Thames first to Hull, and then to Burtun, 
Probably a similar meaning is to be attached to being “made navigable” in other 
cases also. 

Prof. Thorold Rogers, in the course of his quarter of s century of researches 
into the history of prices from the fourteenth century dowuwants, collected a good 
deal of information aa to the use of waterways ia early times; and he Informe ue 
that in the fourteenth century the Thames, the Severn, the Lower Avon, the 
Cambridgeshire Ouse, the Humber, the Itchan, the Tost, the Stour (which Stour 
he refore to hw does not say), the Wye, and many other rivers, were navigable and 
navigated.” 

Tho Thames, however, waa not navigated to so high a point as it was eubse- 
quently. In the fourteenth and fifteenth centuries, and even as late ws 1541, Prof. 
Kogors ssys in « later volume,f Henley was apparently the limit of tiavigation. 


* * Agrieniture and Prices,” vol. i, p. 668, 1 have substituted Lower Avon for “the 
Ouse on which Bristol wae built.” 
? Vol vi. p. 758, 
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Afterwards for about 70 or 80 years it wax Harcot, a hamlet about 14 mile from 
Dorchester, and there Prof, Rogers tells us he cuvld still, in.1877, discover, from four 
or five ruts cut deep through the ground between the water and the bigh-road, 
where the pier must have been, Subsequently, either through improvements in 
the river itself or by the building of barges that could pass the shallows, the nayi- 
gation wae continued to Oxford, and even beyond it, for, though this ix the limit of 
water-carringe In the Instantes that fell under Prof. Rogers's eyo, Yarratton, in his 
* Engianil’s Improvement by Land and Sea’ (1077), apeake of Lechlade, the present 
limit of barge navigation, as at the head of the navigable waters of the Thames in 
his day, 

In the case of the Sovern, Prof, Rogers gives an instance from the year 1874 of 
the carriage by water of 1} fother of lesd, first from Worcester down to 
then up the Wye to Monmouth, ite ultimate destination being St. Briavel’s. No 
doubt this lead was originally from Wirksworth, for centuries the principal jead 
market in England, and in that ons it may have bean previously carried down the 
Sovern from some higher point than Worcester, though this city, which is atill the 
limit of navigation for the larger river-boats, was oo doubt a more important trade- 
Centre than aty town on the river highor up, At any rate, there is no reason 
to believe that this wae then the highest navigable point on the river, Yarranton 
mentions Welahpool aa ut the bead of navigation in his day, which it continued to 
befor more than a century later, and he points out the importance of the haviga- 
tion of this river for the conveyance of the “sow iron” of the Forest of Dean to 
the forges af Worcestershire, Shropshire, Staffordahite, Watwickshire, aud Cheshire, 
countios, he says, ia which “ there nover will be any want of yit-oonls to work and 
nusulacture the irou when once made into bare” At the same date the Wye was 
navigable to Hereford, but the Worcestershire Stour was not navigable. The 
making of it navigable was one of Yarranton’s own abcrtive projocta: 

OF tho relative importance of towne in past conturine we have only doubtful 
indications, Ketimates of the population bavo been mule on the basis uf the Z 
subsidy roll of 1877, thew estimates assigning to London a population of about 
94,000, to York one of estly 11,000, to Briatol one of §500, to Plymouth and 
Coventry each about 2750, to Norwich nearly 000, and to Lineotn o little more 
than 6000. Only three, Salisbury, Lynn, and Colchester, aro crwlited with a popa- 
lation of between 4000 and 5000. Eight, namely, Heverley, Newcastio-vn-T'yne, 
Canterbury, Bary St: Edimunds, Oxford, Gloucester, Leicester, and Shrewsbury are 
estimated to have bad botween 3900 and 4000, and the remaining towns with more 
than 2000 inhabitants are eleven ki nutuber, nariely, Yarmouth, Hereford, Ely, 
Cumbridge, Exeter, Worcester, Kingston-upon-Hull, Ipawink, Northampton, Not- 
Hingham, and Winchestur, ‘Twelve other towne are meutioned in the list, ‘These 
are Newark, Welle, Ludlaw, Southampton, Derby, Lichfield, Chichester, Boston, 
Oartiale, Tochester, Bath, and Dartmouth, the latter three of which ure estimated to 
have hod lese than 1000 inhabitants." 

This list deserves a little consideration. It includes in all forty-twu towns, of 
which nineteu were seaports, and at least fourteen were rivor-portx—aoventaen, 
if we may Include among the latter Shrewsbury, Heroford, and Winehoster, 
(According to Prof. Thorold Rogers, the Itchon was navigable at this time.) 

Among seaports, the high place belonging to Bristol is very noticeable, Itis 
the port of # region which has always been one of the tichent, agriculturally, in 
England, and one to whick population had been also attracted at a very early 








* These retimatoe are all from Macphorson's " Anuale of Cotman * volt. 3, 
but the exunt tlgunes of Maephurson’s list are cunrortat into round nutes ar 





ON THE DISTRIBUTION OF TOWNS AND VILLAGES IX ENGLAND, 625 


date by the working of the lead-mines of the Momiips. Bat its: great importance 
is probably to be referred to its foreign commerce—abevo all, its commerce with 
Iceland and the north generally, which dates from the eeutury to which the Hist 
helonge—that in which lived the first William Canynged, who began the: re- 
building of the church of St. Mary Roedeliffe, Et waa not a Homan towa. In 
Roman times, no doubt, Bath served all the purposes of a seaport for this region ; 
and from this list it would appear thai a Bristol rose Bath declined. But if we 
account tn this way for the importance of Bristol, it ix aurprising to find Soath« 
ampton. anid Boston both so low in the list, Both of these were likewise important 
for their forsign commercé at this date, and another assesament list twonty years 
later gives a very different rolative position to these seaports among Englivt: towns, 
although iy doce not afford tho means of estimating the population, In: thie later 
list of 1397 ww only get the amounts for which different towns were assessed, but 
fo it we find that Boston and Southampton ranked respectively aa fourth and 
tenth, instead of thirty-eighth and thirty-fourth, aa in the lat of 1877, Bouton 
In this Tiet is assessed ut £300, Southampton st £113); against £800 for Bristal.* 
About a century later, in the reigu of Heury VIL, Southampton, if we resy judge 
by the amount of customs dues levied, had about the eto relative importance as 
it now has among the ports of the south-east of Englaud—ranking next after 
London, and separated by a long interval from the third in this tospeot, which 
Was thon Boston. Bristol then had the fourth place, coming next after Newcastle.t 

Plymouth, notwithstanding the excellence of ite aatural harbour, wasa place 
of comparatively recent growth in 1377. It is described by Leland wa having 
been, in Honry 11's time—about two hundted years beforem—a meay thing 


The position of Norwich, which comes text among the seaports, at the enil 
of « waterway lwading far into tho interior of one of the tichest corn counties of 
the kingdom, fully apcounts for the important position that that town has always 
managed to retain, Lyan anil Cambridge, on the Ouse, show the importance of the 
navigation of that river—a ciroumatance which inal! probability led to the locating 
of the great fair of tho eastern countics, the Stourbridge falr, which was largely 
frequented even down to the lattor part of the eighteenth century, cline by 
Cambridge, 

Hull at this timo was lesa than a huntired yoara old, bat hud alrealy com- 
Plotely displaced its predecessor Hedon, which doos not appear either in the Nat of 
1877 or thut of 1497, In Leland’s time the harbour of Hedun had almoet dom 
pletely silted up, and thongh formerly the town had boon nearly insulated by the 
wubdivisions of the inlet from the Humbir oo which i stood, it was in his time 
approavhed by three bridges, 

Nottingham is mentioned as 9 river-port, though the town itself is separstel 
from the river by # mile or two of allavial weadow-land, prohably regarded as too 
valuatile for sheep and eattle to be turned into altes for houres, especially since 
much hotter building lanil was to lw got on the uljolning Hunter peliblebeda, ander 
the protection of the castle crowning the chief height. in Dotureday it is mm- 
Sioned a4 gimnling the waters of ‘rent and the roud to York, and that the waters 


* Cuonligham, ‘Growth of English Industry aud Commeree - Early und Middle 
Agua,’ p. 848. 

Sho total amount of customs does lovied during the reign of Henry Vil. at 
London was £144,000; at Southampton, £176,200; at Moston, £57,000; at Nowenathy, 
£45,800; ut Bristol, £90,000 (Schang, ‘Englische Handelepolitik sega Endo des 
Mittelatters;’ ii. pp, 37-45). 
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of Trent are regarded as navigable wators is shown by the fact that a fine is 
imposed on any who should hinder the passage of whips, Whether the road to 
York ig anything elée than the Trent iteelf is not clear, bat at's later time, at any 
rate, Nottingham derived additional importance from the fact that this waa the 
orossing-place of the main mad from south to north, 

‘The towns tn the list of 1277 that were nelthor seaports nor riyer-ports are— 
Coventry, Salishary, Bury St. Edmunds, Oxford, Ludlow, LichGeld, and Chichester, 
besides the doubtful ones of Shrowabury, Hereford, and Winchester, To these the 
list of 1397 adde Abingdon and Grantham, besides the seaporta of Sandwich and 
Scarborough among the towns paying an sesessment equal to that paid by Canter- 
bury, Chichester, Loloester, and a number of others, 

Among these Hereford, Ludlow, and Lichfeld owed such importance as they 
possessed to their position in well-watered fertile plains or hollows at river- 
crossings, Of Salisbury, Shrewsbury, and Chichester nothing more need be sald. 
About the time to which these liste refer Coventry was just beginning to be 
known a8 8 mantfacturing town. There is no geographical reason to be astigned 
for Coventry becoming either a manufacturing town or a centre of trade. It not 
only stands on no navigable river, but it is out of the route of the Fosse Way, 
which may be considered as giving some of Hts importance to Leicester, the 
nearest of ite considerable neighbours, But its wealth and industry are amply 
accomnted for by ite special privileges, A woalthy mooastery was founded here 
by Leolrick, Earl of Mercis, tn the reign of Edward the Confessor, Early in the 
thirteenth century (in the secend year of Henry T1.), the charter for a fait was 
granted to it. Under Bdward IIT. the original privileges of the monastery were 
confirmed and extended, no donbt throagh the {ufluence of Queen Isabella, who 
posseed some land adjoining the monastery and afterwards surrounded by the 
walle of the town, The privileges conferred by Raward included exemption from 
voveral taxes for all jauds axsigned to the monastery, and those privileges, together 
with the woalth of the monastery itself, would serve to attract a conslderable 
population, "To so great au extentdid the town depend on the monastery that, 
whereas at the time of the dies lation of the monasteries the population was said 
to have amounted to 15,000, in the third year of Edward VL it had sunk to 
about 3000. Un the other sido of England Bory owed jte importance to aimilar 
circumstances, thongh here additions! consequence may have boun given to it aa 
a triing ceutre if it was then, as itis now, at the head of the navigation of the 
Lark. 1f eo, the Lark again required to be made navigable about 1780, when an 
Avt was peseed for thu purpose. 

Oxford and Abingdon both owed their rien to the same cause, namely, the fact 
‘of their standing at crossing-places (fords) of the Thames, In the first of these 
that is indicated by the name, bat Oxford already at this time wat, of ovum, w 
Place of note and wealth asa seat of lourning, At the dute to whick ths list pow 
under consideration refers, Abingdon was nothing bat a ford-town (with & very 
wealthy abbey adjoining, however), There were two fords at or pear the town, 
the Boroagh ford and Ouiham ford, both somewhat dangerowe; and the lows: 
had rivals at other fords lower down—one, ap we lave already acon, at Dorchester 
(Shillingford), and another at Wallingford, this lust, at a somewhat earlier date, 
the most linpurtant of all. But, says Camden, “ About the time of the dreadful 
plague which followed the conjunction of Saturn and Mars in Capricorn, and raged 
all over Eurupe, a.0. 1348, no many persons died her», that from being « papalous 
tera baring era shee hs now bt oso ta The ahaa 

t6 the 
Dorchester, over which the road was tnroed.” Siem less Abipgron: pet 
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The importance of Grantham in the fourteenth century may be connected with 
that of the seaport of Boston. As Lincoln would be the inland centre tn communi+ 
cation with that port for the northern districts, so Grantham woold be the aame 
for the midland and southern districts of the interior. The town lies on post-glacial 
gravel and aand, in a slight but well-marked hollow at the convergence of small 
valleys between middie and upper Lias sands and clays and tnarlstone rockbeds 
with ironstone, Whether the iroustone, was already worked in 1397 I cannot say. 

Among the more noteworthy omissions in these lists are Chester, Liverpool, 
Manchester, Leeda, Halifax, Wakefield, Sheffieli, and Birmingham, ‘The omiasion 
of Chester is fully accounted for by the fact that the whole county was excluded 
from the assessments us being under a separate jurisdiction, Most of the other 
towns were more or lees noted for their manufactures of one kind or another, if not 
in the contury of which we are now speaking, in that which followed, but ic was 
long before manufacturing towns in Kngland, merely ae such, becatne 
places. Shetlield, we know from Chaucer, was already noted for its cutlery in the 
fourteenth century, It hss continued to be vo ever since, yet in 1615 it had o 
population of only 2200,° Leeds, Halifax, and Waketield became noted as seats: 
of the woollen industry in the fifteenth century. According to Anderson,¢ the. 
industry had migrated from the southern and eastern counties to the valleys of 
Yorkshire on account of the abundance of water, fuel, and cheap provisions, No 
doubt, the vicinity of the supplies of the excellent Lincolnshire wool, which (in 
its much improved condition) js still so valuable « commodity in the manufacturing 
towns of Yorkahire, would also be ap important circumstance in favouring these seats 
of the indastry. But these places grow but slowly in population, ‘This was largely 
because the industries referred to belonged to districts rather than to towna, 
spinning especially being carried on to o large extent as a bye-employment on 
farms. Rapid concentration in towns was brought about in most cases ouly when 
machinery worked by steam-power came to be employed in factories, though two 
or three inland towns so placed as to be the natural centres of trade for populous 
districts, while at the ssme time carrying on manufactures of their own, grew with 
exceptional rapidity, 

At the first census there were unly three inland towns in England, Manchester, 
Leots, and Birmingham, with a population of more than 60,000, and all these 
belonged to this class. Manchester then had « population of about 89,000;$ that 
of Birmingham, 73,700; and that of Leeds, 62,260, 

According to Prof. Leone Levi,§ Manchester was known for its textile manu- 
fuctures as far back a¢ 1328, when a number of Flemish weavers settled there, Ite 
site makes it the almont inevitable focus of all the roads lending actoss the Pennine 
chain te the south-enet of Lancashire, as well na of othors leading across detached 
parts of that chain, One road proceeds nurth-went to Bolton, and there forks so as 
to pasa ronnil an wlevated patch capped by millstone grits, one branch going by 
Chorley to Preston, the other going to Blackburn, A wore northerly road proceeds 
by Bury to Accrington between two similar ontliers of the Pennine chain Another 
ram north by east to Rochdale, then croases the waterparting between the Roch 
ani the Culderto the east of all these outliers, following the route of the railway 
to Todmorden aud Halifax. Another goes north-east to Oldham, then east to 


* Hanter’s *Hallamsbhire,” new edit. by the Rey. A. Gaity (1809), p. 148. In 2796 
the total uavertained population was only 10,141 (fia) 

+ * History of Commerce,’ vol. i. p. 526. 

I Including Salford, 

€ * History of Brit. Commercy,’ p. 5. 
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Saidlewortl, and then by a ehort and sharp ascent and descent passes across the 
millstone grit of Clowes Moss from the valley of the Etherow to that of the Coltie: 
with Huddersfield, the London and North-Western railway crossing this waterparting _ 
by nearly the rare route in Stanedye tunnel, 3 miles lung. Another road from a 
Oldham crosane Clowes Moss with goutler slopes, though with more windings, more 
to thy north-east, following nearly the route of the old Roman road by Slack te 
York, Hastwards from Manchester 4 rowd rune by Ashton. afd Stalybridge to 
Penistone, where it forks fir Sheffield and Barnaloy; nud, finally, there are roada 
south-east lewiling to the valleys of the Dove and Wye in Derbyshire, a2 well as ane 
actos the high ground between these valleys, following somewhat the old Roman 
route to the ancient as well as modern lend-mining centre of Wirkaworth.* A town 
so Kituated gould not fail to become a centre of trade ence population bad grown up 
in the yalley® to which these roads lead, but the development of industries on the 
enat side of the Penniun chiniti wae one of the conditions required for the full growth 
of Manchester. These facts belp wo explain the development of Manobenter, wich 
an it was, oven before the rapid growth of ite manufactures, consequent ob the 
inventicns first applied to the cotton judustry. A survey of Mauchester anil Salford 
toade in 1773 and 1774 enables ne to estimate the effect which these inventions 
had on the population of this contro between that daty and the census of 1801. 
The carlier date jaa fow years snheequent to the introduction of the spinning-jenny 
(invented 1764, patented 1770) ani previous to that of the muly (patenved 1779). 
1n:1789 the first cotton-miil worked by steam was set in operation in Manchester. 
In 1773-4 the population sscartained for the two townashipw was 27,200; f in 1601 
almost exactly $4,000 (being about tH per cent, of the total population uf the 
niumicipalitins). But even sinoe these inventions it Ls more as a business than asa 
manufacturing town that Manchester law continued to grow. The spiuniag-jeuny 
and the mule were both to « large extent, perhapa chietly, employed in country 
districts, and, ax is well known, it is rather in the towns round about Manchester 
than in Manchester itself that the cotton imlustry is now, anil hus long been, carried 
on by steam-machinery, 

With rigard to Liverpool, which, like Manchester, is numentioned in the Jia 

. of 1877 and 1307, and which, as-is well known, wae an unlinpottant place even in 
the vary part of the weventeenth cemtury, all that need le sald f+ thas ite growth as 
& sexpert wae retarded by the same cireamstances that kept lack the growth of 

: Mancliester, on which ite trade has always in.a large measare dopended. 

On the cast side of the Pennine chain, Leods has a position somowhat analogous 
to that of Manchester on the west ulde, only the convergenes, owing to the greater 
extent of vpen plain on this aide, is ines marked. On tle west side, Manchester is 
the only pulnt of convergence in oc near tha bonier of the moro opeu part of the 
plein, Oo the saat side, in addition to Leals, such » situation is occupied by 
Sbeificld, and ina hom degree by Wakelield and Barnsley. It is probably, there- 
fore, to be aaceibed, at least iu part, to this cirvumstance that Leels has not grown 
so tapldly as Manchioster, dither before or since the buginuing of the prevent cantury, 
[ni801, Shetlieid was the ouly town bevides Leeds with n population exceeding 10,000 
inthe Weat Riding of Yorkshire. It» population thew: amounted to 81,314; hat thie 
population does nut correspond to that uf the present municipal and county borough 
which ccoupies at extenslye ares. strutching 11 or 12 miles from worth-east tonenth- 

west, nearly aa large av the former parieh of Shefiicid, which in 1901 numbered 
45,760 inhabitants. Though no other town in thie district then had a population 


* Lhave olentioned only such roads as existed lef 
+ Wheeler's * Manchester,’ p. 24%, a ern cae 





ON THE DISTRIBUTION OF TOWNS AND VILLAGES IN ENGLAND, 529 


exceeding 10,000, there were sume popalous parishes, bat most of then of great 
extent Wakefield parish, with an atea of B811 acres, hal 16,000 ; 
the borough (township) SIS) inhabitants, ‘The only other township with more than 
8000 inhabitants waw Halifax (8886); but the parish of Halifax, which embraced 
all the Calder valley above the confluenwe of the Calne, extending westwards to 
the frontier of Lavcnshire, comprising an area shout nine mes ax great is that 
of the present borough, hail » population of 63,000, 

the last of tho three inland towns as having had more than 
50,000 inhabitants at the first cenatis, belongs to the region already referred to ae 
having early attaioed oolebrity for the working of iron. In Domesiay it had only 


nine heats of families. Probably the district then was almost ontiroly forest, the 


part uf the county to which jt belongs having been, even in Camden's timo, 
ilesignated the Woodland, ss distingaished from the Foldon or Pieldland south- 
east of the Aven. Butin Lelauid’s time it was already noted for the large number 
of ita smitha. Yot the site oceupied by it hagnelthor coal nvr iron, both of these 
materials having been got by the emiths, even in Leland’s time, ont of Stafford- 
shire—in the close vicinity of Birmingham, however. The growth of the town may 
have beet favoured by ite position at a point alinost equidistant between the 
navigable waters of the Trent, Severn, and Avon, It grow rapidly in the cighteanth 
century, in the latter part of which it had the advantage of canal communication 
with the coal-pits of Wednesbury, and with the Stafford and Worcester, ultimately 
alee with the Treut aud Mersey canal. Cough (Camden's editor) tells ux that 
between 1741 and the time when he wrote (about 178%), it aided 25,000 to its 
poptilation. 

One other faland manufacturing town fs worthy of notico, not on account of its 
size, but on account of the persistence with which it has managed, in pity of all 
economle changes, to nalntain ite fame fn connection with some branch of branches 


ofthe woollen industry for more than five hundred years, The town I rmean ia Kendal, - 


mituated io e heautiful but eomewint isolated valley at the south end of a lozenges 
shaped patoh of fertile alluvinm. ‘The fertility of ita valley hasalways favoured the 
production of sbuniance of provisions, while the comparative isolation has kept 
them cheap, and this, no doubt, t* une great cause that has promoted ite minu- 
facturing industry, The fact of ite being « very plentiful and cheap place is noted 
by Arthur Young in 1770, and is amply borne out by the prices he gives (fat 
stubble geese, Is. 4¢/, onch; bread, that is, oatmeal enkes called clapbread, 1d, per 
pound; cheese, 31d. por pound; beef, 2td, and Sd. per pound; trout often td. 
per pound, atc.) Flemish woollen weavers settled here in the reign of Hdward I1f,, 
and its early manufactures, which have been rendered by Stinkespears and Scott 
famillat as a howsehold word, are celebrated both by Leland and Camden, the latter 
montioning that they were sent all over England, Though the valley is some- 
What Isolated, yet It Hes on the south side of the high fell which sepnrates the 
valloy of tho Eden from the rest of England, su that it is in cary communioution 
with the south ; and Young mentions that io hia day all the Kendal manufactures 
were sent to Lonilon by lind carriage, which, he anys, war the longest atage for broad- 
wheel waggone In England, Among the manufactures of Young's thuse it im 
Interesting to flod tention made of * Kenda) cottons” ia the sense in which the 
term was need in the sixteenth century,® a@ the natin of a fabric nude uf coarse 
local wool.t The woollen goods which it still produces are chiefly beary fabrics, 








* When “ Manchestyr cottons” anil“ Welsh cotter “of the samo kind wer ules 
colebmtal. 

+ *'Tworin the Northern Connties, vol iy, pp 181-158. 

No, V.—Novannen, 1897. ] ax 
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such a8 railway rugs. In 1801 the population of the town was nearly T7000, mure 
than that of the Yorkshire Bradford. Of course it has not been able to vie in 
growth since that date with the towne on the coalfields, but it is atill prosperous, 
ite population showing an Increase at every recentcensus. In 180% it amounted to 
M4400, 





ON THE DISTRIBUTION OF EARTHQUAKES IN JAPAN DURING 
THE YEARS 1885-1892.* 


By CHARLES DAVISON, ScD., F.G.S, 


Hay a century ago, the foundations of Scismology as a selence were Laid by Mallet, 
when his celebrated paper on the Dynamics of Harthquakes "-was read before the 
Royal Irish Academy, Since that time many attempts have been made to repre 
mat graphleally the distribution of earthquakes over the surince of the globe. One 
of the most successful, though wut the earliest, of these seiemulo maps was that pro- 
pared by Mallet himself, and published in a reduced form in the ‘ British Associa- 
tion Report" for 1855. As the methods on which this map was constructed have 
been followed more of lees closely in other and more recent mapa of special districts, 
it muy be fairly taken as a typo of its class. 

‘Tho chief principles adopted by Mallet war, that the area disturbed by each 
earthquake should be laid down on the map and coloured, and that the darkness 
of the tint covering the area should be roughly proportional to the intensity of the 
thock, As far es possible, he divided all earthquakes into three classes, the first 
consisting of great earthquakes, like that of Lisbon; the second of mean earth- 
quakes, like those which are of not uncommon vecurrence In Italy and at the east 
end of the Mediterranean ; amt the third of minor earthquakes, which take place 
almost daily in every quarter of the globe. ‘Ihe intensities of the tinte ropreadit- 
ing an earthquake of each class were made proportional to the numbers 1, 3, and 1; 
and single wash of the proper tint was laid down over the divturbed ares in everr 
case, Sometimes the known data were insuilicient to determine the boundaries of 
thoke arena, aud thelr radii for the different classes were then assutmod to be 540, 
180, and 60 geographical miles respectively. The most deeply tinted urease mark 
the regions where either thy number or Intenalty or both of succcesive earth- 
intemity can only be determined by reference to the great catalogue on which 
Mallet founded his map. 

Tho coloured areas ¢xixt principally In the form of bands of great but variable 
width, generally following the lives of elevation which bound the great boent 
hedsinen, As these are frequently the lines of mountain chains, and thene again ef 
Yoleanlc Vents, the seismic bands $0 far follow thee in which active or revontly 
active volcanoes aro prevalent. The aroas of minimurn disturbance, according te 
Mallet, aro thu central districts of “ great oceanic o terr-ceeanie haste oF anucers, 
end the greater islands existing in shallow sens,” 

Valuable as are the revults thie deduced from Mallot’s map, it is subject tu 
one very important defect: it farnisher no Information as to the exact seat of 
disturbance in any case. For instance, corresponding to the great Lisbon earth - 
quake of 1755, nearly all Europa would receive a wash of colour, The tinting at 
anme palot of the map might conceivably be fairly dark, and yot few, perbape nu, 
sarthquakes tay have originated within many miles. 





* Mop, p. Son 
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DOETRIOT IN THR PROVINCES OF EXO AND oMAnE , 


T believe that all seismologists are how agreed that the general seismic maps 

of the fature should indicate, not disturbed arcas, but epicontres or centres uf 4 

disturbance, There are few countzies in which such a method of mapplog is at 

present possible, but far in advance of all others in this respect stands the empiro . 

of Japan, While destructive earthquakes are unfortunately anything but tare in : 
23/8 
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that country, it i, on the other band, favoured by the occurrence of almost in- 
aummerable minor shocks, more than eight thousand having been recorded: and 
mapped during the eight years IN85-1502, For the admirable organization which 
has been created for their study, we are very largely indebted to our countryman, 
Prof. Milne; snd one of his last acts before leaving Japan wns to publieh his 
great catalogue of Japanese earthquakes during the eight years just mentioned.” 
Some idea of the value of this catalogue, and of the inmmense labour involved in 
ite preparation, will be evident from the statement that, though it contains more 
than eight thousand entries, it yet gives, with comparatively few exceptions, the 
epoch of every earthquake, the dimensions of the disturbed ares, the approximate 
path of ite boundary, and the position of ite centre. 

For the construction of seismic mays, the Inst fx the most fnportant element. 
The map of the whole country is divided by lines drawn north-and-south and eaat- 
and-wnat info a tetwork.of more than two thousand rectangles, the sides of which 
are respectively one-sixth of a degree of latitude and longitude in length, These 
rectangles are uumubered consecutively, and for each earthquake is given the 
number of that on» in which its centre Hest 

"Fo the lange “Key-map " which illustrates the catalogues, Prof. Milno has added 
a reduced copy of it, showing the distribution of earthquake centres im Japan, In 
thls the positions of the centres arr indicated by wmall dots, but in two of tha 
fifteen selemio districts into which the country ia divided, the shocks wore eo 
numerotss that the boundaries are represented a8 atraight lines beyond the proper 
lienits, es there would not otherwise have been room to insert all the dots, In onn 
district, eapecially that to which the great earthquake of 1501 belomus, the dots are 
distributed uniformly over an ates more than two degrees from north to south, and 
nearly two degrees from east w weet, whereas the majority of the earthquakes 

near the centre of the district. Prof. Milve’s map thus indicates the 
regions of greatest-seiamic frequency; but, aa it does not show the details of the 
distribution very clearly, 1t seemed to me that « somewhat different method of 
representation might be employed with advantage. 

‘This method consists, briely, in drawing curves through the contres of all 
rectangles in which the same number of earthquake centres (or eplcentrey) lie, Tho 
enrves eo obtained are thus analogows to contour-lines, Whe they are grouped 
clondly: together, they Imply « mpl change in seiamie frequency; when they are 
(ar apart, thoy Indicate n near approach to uniformity of distribution. 

In practice the application of the method fs not quite po simple. ‘The number 
of opioentros in adjacent rectangles dows not vary continuously. For inetance, if 
we winhed to draw what we may call the frequency-curve 10, we should find com- 
yaratively few rectangles which contain exactly this number of eplosnires. But in 
two adjacent rectangles there might be eight and twelve epicontres respectively, 
abd in thin caso the curve would to drawn so as to bisect the line joining the 
centres of the rectangles. Or there might be nine epicentres is one and thirteen 
im the other, and then the line joining the centres of the rectangles would. be 
divided Inte four equal parts, and the frequency-curve would be drawn through the 
int of division nearest the ceutre of the rectangle containing nine epicentres. 

In drawing isobaric and other lines, » slinilar method is of course adopted, but 
thé Interpretation of the frequency-curves ie less simple than tn these cases, It 
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may be stated as follows: Let any paint of the frequeucy-curve 10 be imagined 
ns the centre of a rectangle whose sides run horth-and-south and east-and-west, and 
are respectively one-sixth of a stogree of latitude and longitude in length; then the 
uamber of epicentres within such a rectangle will be at the rate of ten during the 
epoch considered, 


One of two defects, not so much in the method as in it application, should be 
referred to. If it should happen that the epicentres are not distributed uniformly 
between the centres of two adjacent rectangles, some error must arise fram the 
assumption that they may be regarded as collected at the centres of the currespond- 
ing rectangles, But in the present case, as the atea of the rectangles la so «mal! 
compared with that of the whole country, the error can never be of much conse 
qtitnoe, except periapa in minute details, For even In the extreme case in which 
all the epicentres are grouped close to one sido of the rectangle, their distance from 
ite contre must be lees than one-twelfih of a degree, and thus the error in the 
position of any curve dmwn on the map must be smaller still, 

Another defect arises from the fact that the rectangles are not of equal ater 
throughout the map; for the breadth of a rectangle depends on the length of « 
degree of longitude, and this varies with the latitude. Thus in the north of Japao, 
in latitude 45° 20, the area of a rectangle fs wbout $28 equare miles, and near the 
south, in latitude 30° 80, about 114°3 square miles, This differency ia not anim- 
portant, and might bare been allowed for, but tle Jabour of making the necessary 
conversions would have been considerable, and would hardly have been repaid by 
the increased avcuracy of the results Regarding a rectangle in latitude 38° an thi 
unit area, the effect of taking into agcount the varying longth of tho degroe of 
longitude, would be to expand very slightly outwards all curves to the north of 
this latitude, and to contract all those to the south. 

The interest and value of the map would bave been much increased if the 
curves had been continued over the sarrounding sea. But it seemed undesirable 
to attempt thia for several roasona. It is difficult, for instance, to determine with 
accuracy the position,of the epicentre when only part of the boundary of the dis 
turbed area can be drawn. Another and more important reason is that, whili 
sore earthquakes are known to have originated at » distance a4 great as 50 or 60 
seograpbieal miles from the ovat, it Is only the stroager of such earthquakes that 
can bo felt on the land at all, and still fewer that can be folt over an area iagge 
enough for the epicentre to be located even approximately. "Thus the frequeney- 
curves would have been accurate only In the Immondiate neighbourhood of the 
coast. 

In the map of the whale country, curves are drawn corresponding respectively 
to 1, 6, 10, G0, 100, and 500 epicentrus in a rectangle, and the intervala betwoon 
the curves aro abaded in different ways in onler to show the distribution more 
clearly. During the eight years 1885-1802 ho eploentre was situated within the 
unthaded arras, with a few exceptions in which single epicentres occur in isolated 


To severnl districts the ewrthquakes were so numerous that the details of the 
frequency-curves cannot be drawn accurately on so small «scale, This ts eepecially 
the care In the provinces of Mino and Owari, which suffered so soverely during the 
great earthquake of 1891, In the accompanying figure (p. GOL) this district is 
ropresunted. Jt is bounded by she parallels $4°40' and 36° 20° north latitude, and 
by the meridians 2° 10’ and 8° 60! west of Tokio. The curves correspond to G, 10, 
20,40, 60, 190, 200, 500, and 1000 epicenters In a rectangle. The district being a 
comparatively small one, there is bo sensible variation in the size of the reetangles, 
But, on the other hand, there may be sume slight errors in the form and position of 
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the carves, owing to the assumption that the eplcentres are supposed collected at 
the centre. of each rectangle, 

Prof. Milne retnarke that his “map of earthquake origins or centres shows 
that the central portiovs of Japan, which are the mountainoua districts where active 
rolodinoes are numerous, ie singularly free from earthquakes" (p. xvi. This 
feature in the distribution of epicentres in also brought out very clearly in the 
present map, ‘The vpleanows, inost of which are active, are indicated by black 
shots, and it will be seen that these are alroast entirely absent from the more 
darkly shaded arose. Tt i also supported by the following bricf analysis :— 

Exclading those In the amaller outlying islands, there. are 83-volcanoes.. -Sume 
of theee Iie exactly on the border of two rectangles, and there are thnw 96 rectangles 
tn whith yoleanves are entirely or partly situated, while there ure 1476 rectangles 
on Innd without -voleances. Now, epicentres ie in 22 (or 22-0 per cent.) of the 
voteanio, and in 527 (or 36°77 per cent,) of tho non-voleanio rectangles, Counting 
by eptomntres, however, the disproportion ja still greater, The average number of 
eploentres in each B6n~voleanic rectangle ls 3:57, and in exch voleanic rectangle is 
0°78; wo that the number of épicentros in 4 nou-voleanic rectangle is on the average 
very nearly five times ax great as in a volcanic rectangle. 

A large number of the Japanese earthquakes originate beneath the een, especially, 
at Prof, Milne remarks (p. xv,), from “the faco of the steep monoclinal slope which 
Japan presents towarde the Pacific Ocoan” As might be expected, most of the 
eploentres of recorted earthquakes lin near the land. For instance, the epicentres of 
518 earthijuakes were 5 geographical miles from the oonst-line, 1509 at a distance 
of 10 wiles, 6 at.15 miles, 196 at 20 miles, 30 at 80 miles, 14 at 50 miles, and 1 at 
i distance of 00 miles. 

ft in remarkable, however, that the wonst-line itself ia comparatively free from 
earthquakes. It will be seen from the map how many corves aro entirely unbroken 
by the sea; how few of the curves ovurresponding to larve number of epicentres 
lig. anywhere ‘near the coast. The priticipal exceptions are at the two extremities 
of the country, townrds the porth-vast at Numoro, and the south-west at Kumamoto, 
In the four larger islands, the number of rectangles whove centres Hie just within 
the eoast-line ia 412, and of these 131 (or 31°8 per cont.) were the seat of earth- 
qiiakes. The total onmber of epicentres waa 504, giving an average of 1-22 
epicentre for exch rectangle. Thw number of inland rectangios ie 1150, and 
eplcentres occur in 415 (or 864 percent.) of these. The total number of epi- 
ventres ln them was 4941°5, or an average of 4°22 epicentres in each rectangle, 

Part of the inland of Yeeo, it should be mentioned, is sparsely populated, and it 
ip posible that the seismic record there ja less complete than in the reat of the 
country. ‘Omitting this telund, the number of const rectangles is 307, of which 120 
(oe 29/1 per emt.) include epicentres. The number of epicentras is 470°5, or 1°53 
in onch rectangle. The number of iniand rectangles is 883, and of those containing 

ie 402 (or 55-7 per cent.). They contain 4615°5 epicentres, giving on an 
average 6°23 for each rectangle. Thus the main seismic activity of the inland 
rectangles is sbout three and s half times as great as that of the const rectangles. 

Ik is interesting to notice how this conclusion agreva with the theory of the 

of earthquakes worked out so admirably by M. F. de Montessua.® 
The prinejpal moult at which he has arrived is that, in a group of adjacent seismic 
regions, earthynakee are moet froquent in those in whick the general inclination of 
the ground is greatest. Tho steep boundary-+lope of a continental plateau te such 


*=Relation entre to relief ot ta simmicité” Paris, dowd 
ext, 1890, pp. 1188-1186, NA" Pasity dead, Sed, Compt. Bend, vot 
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‘region. When 4 coast-line coincides approximately with the it is 
in general long and regular, and wo should thon expect to find It the seat of unmerous 
earthquakes But in the ease of sccast-line broken and indented by the superficial 
irreguiarities of the plateau, the bounlary>slope lies at some distance eeawards, and 
the coast region should be characterized by an Inferior degree of seistnic activity. 

The regions in which many and violont shocks oceur are these in which the 
rate of terrestrial growth is most rapid. The coast-lines near which earthquakes are 
comparatively raro are thus the seats of loss considerable change, At the same 
time they are the districts from which our measurements of the mate of secalar 
vlevation and depression have ao far been derived. It follows, therefore, that our 
Prevent estimates of the tate at which the developmont of the Earth's surface 
features is now taking place may be very much iw than the true value. 


SS 
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The New Session.—The first meeting of the new session will take 
place on Monday, November 8, whon Mr. F. G, Jackson will give an 
account of his three years’ work in Franz Josef Land. At the second 
mecting the young Swedish explorer, Dr. Sven Hedin, will describe the 
results of his four years’ travel in Central Asia. Lieut. Peary has 
promised to come to England in the end of November, and it is hoped 
that he will appear before the Society at ons of the December mootings, 
It is expected that in the same month Mr. TH. S, H. Cavendish, who 
has just returned from « remarkable journey in Somaliland, during 
which lie travelled all round Lake Rudolf, will give seme account of 
his journey to the Sosisty. Other papers may be expected by Sir W. 
Martin Conway, on his recent expedition to Spitsbergen; Mr, E. A. 
Fitz Gerald, on his exploration around Mount Aconcagua; Dr. John 
Murray, on his Researches in the Scottish Lakes; Mr. H. Warington 
Smyth, on the Eastern Malay States of Siam, During the session a 
special meeting will be held in connection with the four hundredth 
anniversary of the discovery of the Cape ronte to India by Vasco du 
Gama, For other special features reforence is made to the provisional 
programme of the session inserted in the present number, 


EUROPE. 

Dry River-bed near Malham, in Yorkshire,—Thw question of the exact 
pource of the river Aire was not definitely avttled until 1879, when an in 
proved that the waters of Malham tara, which receives the drainage of Hard Flask 
amt Pountain’s fell, sink below the surface half « mile below ite outlet, and reappear 
again in part at the foot of Malham cove and in part at Airehend aprings, below 
tho village of Malham, The stream haa, however, not always fuwed 
but its dry river-bed can be distinctly foliowed during the Interval between its 
disappearance and re-emergence. In fact, old sccounta speak of occasions when the 
channel was filled with flocd-water, which formed » tagnificent cascade down the 
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sides of the cove. An excellunt series of photographs, iustrating the coura# of 
the river-bed in [ta present state, appears in the Proreediage of the Yorkshire 
Geoloyical and Polytechnic Society (New Series, vol. xiil, pt. 1), the same body 
which published the remlts of the investigation carried out in 1579, 

A Mountain Observatory in the Pyrences.—The Mulletin ue ln Societi de 
Géegraphia Commercials de Hordeiws (No, 13) contains an account of the bigh- 
level meteotological station established by the south-western section of tho French 
Alpine Club at Gavarine, a village situated in the Hautes-Pyrences, at an elevation 
of 4430 feet. Observations wer begun in 1832, and the routine cousists of three 
eye observations daily, filled In with various self-recording instruments, and & 
record is kept of avalanches, earth-tremorg, migrationa of binds, phenological changes, 
and 20 on. Apart from purely meteorological interesta, the chief object is to cor 
operate with the observatory on the Pic du Midi do Bigorrw in studying the varia- 
tions in distribution of snow aud glacier lee, ‘Tho records of these clements have 
liltherto been very irregular and tnsystematic, and the glaclers of the Pyrenees offer 
many pointe requiring careful investigation. M. Lourde-Rocheblado, vice-prosident 
of the section of the Alpine Cinb responsible for this work, and author of the paper 
under notice, does not give eufficlent topographical information to enable a just 
estimate of the moteoroloxical valna of the observatory to be made; but it ts 
interesting to note that the resalis of the observations have already led M. A. Millet, 
chief engineer of the Chomius do fer a Midi, to make experiments in the accli- 
matixation of bees, which have attained very considerable success, 

Dr, Thoroddsen's Explorations in Iceland —In June and July this year Dr. 
Thoreddaan interrupted hie systematic exploration of Iceland in order to examine the 
region affected by the great earthquake of last year, and in a letter from Edinburgh 
to the oditor of Petermanns Alittestanyen, bu farnishes « brief account of the resulte 
of that examination. The.track affected was 4 somewhat irregular curve stretching 
from Tindafjil to Vives, surrounding the plain, But thu whole atrip was not set 
in motion at ance, but sharply defined fragments wore wich in turn agitate sona- 
tately—firet the eastern peotion in the neighbourhood of angavollir, then the western 
near Olver and on Lake Thingvalla, Many large fissures, two of them measuring 
about 10 miles in length with a width of 6 to 9 foot, were formed, and various other 
changes wore wrought on the surface. Several of the older hot springs have die 
appeared, and new ones have been formed: In August Dr. Thoroddsen waa able to 
Tesnme his systematic work, and he then completed his survey of the coast-lino 
with all ite fords and capes, Of the luterlor only the highlands north-west of the 
Lang}ikall remain to be explored, and this he hopes to do next summer, thus com- 
Pleting » task on whioh be entered in 1581, and which he has carried on regularly 
in every subeequent year. 


ASIA. 


to the Pamirs.—Licut. Olufsen, the leader of 
Danieh xpedition of 1506 bo the Patics, rand an scoot of his journey belive the 
Berlin Geographical Society in May last, which appenrs in the sixth namber of 
the Verhundiuuges for the current year, illustrated by o sketch-map. Another 
account, accompanied by a wore detailed map of the Panj river, ls published in 
the Geograjisk Tidskri/t (Nos, 24). Lient Olnfsen approached the Pamir region 
by way of Osh avd Gulcha, whence be reached the great Kara-kul by crossing the 
Taldyk and Kisit-art passes. The latter marks the point of transition between the 
damp climate of the Alai and the dry, clear atmosphere of the Panirs. South of 
the puss, as little as six eight per cent, of relative humidity was often registered. 
‘The direction of the wind was generally frow porth-notth-east to east. From the 





Kara-kul the expedition procosded south-east to the Pamiraky post in the upper 
Murghab, and thence by the Alichur Pamir to Yashil-kul, and on over the Karghoth 
poss to the Pamir-iarya. Here the less-known part of the route began, The 
Pamir-iarya (often only 10 to 15 yariis wide) wae descended to ite junction with 
the Panj or upper Oxus. ‘The Intter stream was followed down by # niutu along 
ite northern bank, which had hitherto been consilered impassable, During ite 
paasage throogh Wakhan the stream is often only 20 yarda wide, but it i# very 
rushing, and ite water jx of a dirty black colour.. The rooke and glaciers of the 
Hinda-kush afforded 9 fine spectacle to. the south, but the northern tank wae 
lesa literesting, the way lealing over awamps ani deposits of drift sand, and 
being rendered: very diffleult by the many tributaries of the I’anj, many bringing 
down # large volume of water. A considerable amount of cultivation is carried 
on, especially in the valleys of the tributarice, The Wakhan puvple ard of 
middle wize, Though sald to be Iranian, they often showed Mongolian traits, 
purhapd through mixture with the Kirghiz, Their domestic animals are amall on 
account of the sever limite, but the original report of their excceding smallness 
seem to have beon duc to a misunderstanding. ‘Their houses are built of stone, 
with flat roofs. Many ruined forte wery sean, which were said to have been built 
by the Siah-posh Kafirs. The most difficult part of the route was that between 
Ishkashiny, where the Panj makes Its great bend to the north, and Garan, the 
district south of Shugnac. Here the granite rocks fell almost sheer to the water, 
and several horses were lost. ‘he river is hemmed in into an extremely narrow 
channel, bat widens out on reaching the province of Roshan, which, like Shuguan 
and Darwas, struck the traveller by ita fertility, Between Kala Wamar and Kale 
Wanj, the route led across the glacier passes of Odudi and Guahom, the passage 
of the moraines being both difficulr and dangerous, The return was made from 
Karateghin, op the valley of the Surkhab, to the Taldyk pass. 

Return of Mr. Landor from Tibet.—Telegrams from Bombay, published 
by the Doify Pres, announce the return of Mr. Henry Savage Landor to Indliy 
fro an unsnedessful attempt to reach Lhasa, ‘The teporta state that the traveller 
underwent some terrible experiences, being abandoned by most of bis men, aod 
made prisoner by tho Tibetans, narrowly escaping with hie life. The following 
telegram has been received from Mr, Landor by the Jiai/y Mai?, whose representative 
he wat s—" Naini ‘Tal, October 22.— Arrived. Holding conference with Government. 
Point reached within fonr days’ Journey of Lhasa. Am auilvring from injury to 
apine, Saved wy diary, drawings, and maps, Am writing full sooount.” 

The Island of Cagayan Sulu—A short account of the inland of Cngayan 
Sulu, lying between the Philippines and Borneo, ie contributed to the Journal of 
the ‘Astatie Society of Heagal vol, lxv. part 3, No 1), by Mr B. PF. Skartchly, 
The island te of volcunle origin, one extinct volcano rising to a height of 1105 
feet, and a noteworthy feature is the occurrence of three iakes occupying the 
eraters of old voleanoes, ‘he onter wall of one of these has been broken throogh, 
so that the deep basin within communtentes with the wea, ‘he water of the two 
other Inkes is freak. Tho sill of the islund i» fertile, and much of the Jungle has 
heen cleared for cultivation, Although nominally under Spanish rule, the inkabi- 
tanta would resent all attempte at interference. ‘Their fighting force ip catimated 
at from twelve to fifteen hundred men, and thoy have fortitied one of the craters 
asa place of refuge, Fiehing is practiend with the ald of = rot called fala, 
whiok is used to stupefy the fink, The natives hold sume remarkable wuperwitions, 
one of which relates to the * Berbalangs,” who inhabit a rilinge in the centre of the 
isiand, and aro bold in grewt foar hy the coat of the inhabitants. “They ary believed 
to five partly on human flesh, and to have the power of assutning sntral hodles, 
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which enter houses and feed on the entrails of their oceupants. Mr. Skartchly 
paid a visit (alone) to their village, but found it deserted, although hot rice was 
standing in basins in the houses, By a strange coincidence, the death of « native 


occurred at the same time, under unexplained circtimatances, in an isolated house 
in the neighbourhood, barred oir the Inside. 


The Ob and Yenesei Expedition —The trading expeilition despatched this 
summer to Siberia by Mr. PW. Popham by the sea-route has returned after a 
sncctseful voyage, and the hopes entertained of establishing permanent market 
for British goods in those regions have thus received a decided eddouragement. No 
fower than eleven steamery took part in the expedition, forming a larger fieet than 
had. ever before traversed the once dreaded Kara sea st one time, The veasela 
sailed in two detachments; bat, after an easy course, assembled at Khabarova, in 
Jugor straits, where a coal-ship was in waiting, and made the passage of the Kara 
sea In company. The water was found to be shallow, and many sandbanks not 
marked on the charts were diseovere?, Carey] soundings were made, which should 
prove of much value to future navigators, After passing White island the fleet 
divided, part going up the Gulf of Ob under the command of Oaptain Tinkler of 
the Naranja, and the remainder making for the mouth of the Yonesei. Proceeding 
carefully up the centre of the gulf, new and unmarked banks being constantly 
discovered, the Ob detachment reached Nakodha bay, a desolate spot at the mouth 
of the Ob river. Four tugs and four grain-bargee wore alriady | waiting, aud ati 
exchange of commuidities at once commenced. In fourteen days about 2000 tons 
of whoat, 1000 totia of onts, and 1000 tons of other grain were taken on board in 
exchange for the outward cargo of brick-tea, preserved fruits, rice, hand-tools, steal 
ralls, etc, Brick-tea, which apparently formed the most important (tem, is allowed 
to enter Siberia on payment of a much lower duty than that charged in European 
Russia, and the comparative cheapness of Its carriage by the water-route ts likely 
to seriously affoct the caravan trade between China and Siberia overland. At the 
Yenesel, where the outward cargo was also successfully disposed of, three paddle 
steamers were left to ply on the river, two having been ordered {rom Yenessiak and 
Irkutak respectively, One of the most watisiuctory pointe ie the amoant of grain 
sent down to meet the expedition from Western Siberia. ‘Tha estubliahment of 
mich a trade should give a decided impetus to the davelopment of that region. 


AFRICA. 


Mr, Cavendish's Expedition to Lake Rudolf—sr. H. SH. Cavendish, 
a young Englishman, who get oot In September of last year on an expedition 
through Somaliland to Lake Radalf, haw juet returned to this country after 
socomplishing «most auceessful journey. From Berbera he proceeded southward 
to Lugh, on the Jub tiver, wheuce he tds bis w. 
About 100 miles east of the Iake he discovered a remarkable salt crater 
deep, while to the sonthwand of it (a1 also Subsequently ty the elaine 
Rudolf) a bed of good coal was inet with, Pasting to the northward of Lake 
the size of the Nianam river, the iduntity 
“* mentioned in our last number, been 
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demonstrated by Coptain Bottego, The country west of the Take, as acen from a 
mountain 5000 feet high, is described as a muss of uninhabited mountains 
Between these aud the lake-shore, however, is a fiat plain 50 miles wide, which, 
as noticed by the Italian travellers, scoounts for the fact that too great a width 
witt aseigned to this part of the lake by Von Hihnel, who merely eurveyerl it (eam 
the opposite shore, ‘The plain is, however, according to Mr. Cavendish, often 
Hooded by the lake-wuter to a considerable distance, Liko,Captain Bittego, the 
Engiish traveller continued his march along thia western shore of the lake, but, 
instead of turning back at the mouth of tle Tirgoll river, he kept on ina southerly 
direction, and thus made perhaps the most Interesting discovery resulting from his 
joutney, viz. that the Teieki volcano at the southern extremity of Lake Rudolf has 
been completely ahattered by a recent vonvulalon, uothing now remaining buts 
plain of lara, It may be remembered that when Dr. Donaldson Smith puasnd to 
the castward of the lake, the volcano soemed to be very active, sanding up great 
clonds of smoke, On his further journey to Mombusa by way of Lake Baringo, 
Mr, Osvendish discovered 4 new lake, in which had been another vdleano, but this 
has now shared the fate of Mount Teleki. We hope to hear from Mr, Cavendish 
a full account of his Journey at an eatly meeting of the Society. 

M. Foa's Expedition in Central Africa.—Writing to us from Abercorn, 
at the south end of Lake Tanganyika, in July last, M. Noa announces the safe 
arrival of himself and his caravan at thet point. He had deviated, ex route, from 
the ums] road to Tanganyika, end explored the Awemba country, mapping the 
course of the Chozi and Obambezi rivers, hitherto shown ineorreetly on the mapa 
After making some astronomical, zoological, and ethnographical observations on 
lake Tanganyika, M. Poa hopes te proceed to the Congo river, and thence to 
French Congo, by new rontes 

The French in the Lake Chad Region.—The latest nown of M. Gentil, 
published in the Prench papers, states that thut explorer began the last stage of 
his journey to Lake Chad in May last, taking with him the steamer, the Léon Blot, 
intended for the navigation of the luke. Five permanent posts had been established 
betweett the Whang! and the Shari, Metowhile « commorclal mission to the same 
region hua been entrusted to M. de Bohagle, who, with his second in oonimand, 
M. do Mézidca, recently left Loango en route for Brazzaville by way of the Kowiin. 
Both explorers already possess some experience of the country to be traversed, 
having accompanied M. Maiatre on his journey to the Niger tueln. ‘They are said 
to be taking with them o large quantity of merchandias for exchange with the 
natives. 

The Deposits of the Nile Delta. —The Proceedings of the Royal Society, 
No, $60, contains a second paper am this subject by Prof. Judd, forming second 
report of the * Delta Committee” of the Royal Society, ‘The first report (/roe. 
RA, No. 240) wan noticed in our vol. viii, 1886, p. 180. This gave an account of 
borings which reached a maximum depth of $4 feet without touching the rock on 
which these deposita lie, und from which the Nile valiey was originally excavated, 
With the co-operation of various military and railway authorities, the ocommilttes 
has since carried out further borings with « Legrand-and-Suteliffe bering apparstus 
at u gelected station In the neighbourhood of Zagazig, and « depth 6f 346 feet below 
the surface bas been reachod, still without sny iudication of solid rock. The depostta 
passod through, however, are of considerable interest, and Prof. Jodd incorporates 
in bis paper reports ow the lithological characters by Dr. Karl von Zittel, of Munieh, 
and on the seanty foasiliferous yield, by Prof; Rupert Jones, From the surface to 4 
depth of 115 fet, the strata passed through in the now Zagazig boring—which, 
it should be mentioned, was carried out under the anperintendence of Captain 
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Dickenson, t,—olosely resembled thoes described in the previous report; but at 
that depth « ceimarkable change ocourred, the blown sand and alluvial mud of the 
Nile auddenly giving place to masses of ahingle and aand, which prevailed down to 
the greatest depth reached, excopt at 161 fest, when a band of yollow clay:2 foot 
thick was passed through. Specially coarse shingle beds, some coutaining rounded 
pebliite up to the size of a hen’s ecg, wore inet with at depths of 121, 160, 175, 100, 
206, 250, 265, and 270 feet, This boring is compared with one made at Rosette 
by Mr. T. E. Cornish, o stva., director of the Alexandria waterworks, which showed 
the same wudden change, but at a depth of nearly 144 feet. The surfaco of these 
gtavully duposits, which were evidently laid down under conditions totally diffrent 
from these which prevailed while the delta deposits were formed, seems accordingly 
to be very irroguiar, and the determination of their geological agu is a problem of 
the greatest importance, Sir Samuel Baker suggests that the “turtle hacka” of 
thie region, patches of wand which appear like idlauds in the wide expanse of dark 
alloviutn, may be paris of this original floor; but it is possible that they may be 
only lenticular masses of blown sand, alteroating with the alluvial deposit. Un- 
fortunasely, all attempts to obtain contemporary fossilé have been fruitless, althongh 
derived fossila aro in some cages abundant. The spot where tho Zagazig boring was 
wade is directly oppnite to the Great Wady (W. Tumilst), which opens on the 
delta from. the east, aud It is therefore possible that much of the gravelly material 
may have heen brought down by this tributary rather than by the main stream of 
the Nile; hence the sectivg obtained may not be ao good an average sauple of the 
sub-delia formation a4 it might have beet. Bat there is little doubt that we have 
here. series of deposite which must have been laid down when the land was at 
least 100 to 300 feet highor than it is at present, and when the lower Nile, instead 
of forming an alluvial tat, wan depositing coarse sands and gravels. Upon this 
very uneven surface the allavial esnde and muds of the delta were deposited as the 
surface gradually sank below tho level of the Mediternmean. 

Alfred Kaiser's Journey in East Africa.—Dr. Schiller, whose journey to 
the Victoria Nyanza in 1990 has been more than once referred to, was 
by Herr Alfred Kalser, who appears to have undertaken the scientific work of 
the expedition, whily Dr, Schiller travelled mainly for purposes of sport. Herr 
Kalser haa now returned to Germany with extensive scientific collections, and 
short sketoh of his journey appears in the twelfth number of the eurrent yolutne of 
Globes. Que of the: principal objects of the expedition was too exploration of the 
great East African valley between Lakes Manyara and Naivasha, Proceeding by 
way of Kilimanjaro and Great Arusha to Simanguri, north of Manyara, the travellers 
romile: their way northwards along che valley floor towards the Natron lake. An 
attempt to asound the active volcano Doonyo Ngai was frustrated by the attack on 
the patty hy & rhinoceros, by one of which animals Herr Kaiser had provioualy 
been baily wounded. From the Natron like the travellurs followed the Granao 
Nitto, which enters that lake after breaking through the wall of the valley fom the 
north-west. Reaching Kavirondo, Herr Kaiser fall ill,and was unable to socom pane 
Dt. Schiillor to Uganda. He returned to the coast by way of Lake Naivasha, in the 
neighbourhood of which he continued his examination of the “rift valley.” It is 
anid thas his researches will throw now light on the question of its inode of origin, 
of mountaln profiles, and collections uf objects relasing to botany, gevlogy, ani 


AMEEICA 


The Utilization of Niagara —Mr. T. Commeriond Martin 
Preceatings of the Regal Jastitution a very toxdable abstract erepernd > 9, 


a 
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wigantic engineering works, already In part carried out, for collecting and’ dis- 
tributing part of the vast energies of Niagara Falla, A clear and non-technical 
description ia given of the power installation at work on the American wide, with 
its intake canal adequate to the development of 100,000 horse-power, the gigautic 
whoel-pit eut out of the rock to accommodate the 4000 horsepower turbines, and 
the colossal dynamoes which convert the energy into electricity. It ls proposed to 
carry out similar worke on the Canadian side, and whin both stations are in opera- 
tion it is estimated that no Jess than $50,000 horse-power will be available, » 
quantity which, although it only represents one-trentioth of the whole power 
supposed to be locked up in the falls, is nevertheless calculated to mean a asving 
of two muliliona sterling annually to New York State slane fur motive-power. ‘The 
geographer.and geologist may find instractive information in the minute studies of 
the work of Niagara incidental to this immense undertaking. 


Tho Mesa Encantada of New Mexico. — We learn from Science (Suptember 
17) that a survey of the “ Enchanted Mess,” or Mesa Encantats of New Mexico, 
has been made by a party sent out by the United States Bureau of Ethnology. As 
we have already mentioned (ante, p, 214), an expedition to this moxa or sandstone 
tablelant—the summit of which, sceording to native tradition, was ance the site of 
sh Indian settlement—was undertaken a few mouths ago by Prof, W. Litbey, 
Who appears to inve made o sncceesful ascent, but without finding evidenve of 
ocstipancy. <A party, conrpased of Mr, Hodge, Major Pradt, and others, has since 
ascended thi mesa, which was found w attain a height of 431 feet above the plain, 
Several potaliends, two stone axes (brokeo), and one of two other articles were 
found on tho narrow crest, while abundant potshords, ote,, were weet itt the talus 
swept down from the summit, All vestiges of the anciont trail aseendiug the talus 
have vanished, but some traces of the hand and foot holes in the mek above wore 
discovered, A survey of the moss waa mule, snd phutographs taken by the party. 


Boundary between Mexico and British Honduras.—A 
paper hus lately been ineued (Treaty Series, No, 6, 187) relative to the boundary 
between Mexico and British Hondurss, accompanied by a map on which the accepted 
line ie clensly laid down, The treaty regulatiug the houndary was signed on July 8, 
1893, bat was aupplemested in April last by an widitional article, while the rati- 
fentions of the whole treaty were only exchanged on July 21. In the treaty con- 
ciimled between Great Britain and Guatemala in 1856, a line was agrood pon, ne 
part of the western limit of Sritish territory, which should run due north as far ae 
the Mexican frontine, As, however, this hed not been precisely defined, while the . 
hoondary betwoen Mexico and Guntemala, aa vgteed upon In 1882, depeniled to 
som extont on the position of the British frootler, the need clearly existed for an 
agement between this country and Mexico on the subject. Aa now defined, the 
boundary rune thus: Beginniog at the atralt which sepsrates Ambergris cay from 
the talnland of Yucatan, and passing between two small cays lying north-west 
of the former, it afterwards coincides with portions of the following parallela and 
moridians: 15° 10’ N.,88° 2’ W,, 18° 20’ N., 88° 18° W,, 18° 84 NL This brings 
it to the mouth of the river Hondo, the deepest channel of which ix followed— 
Albion island belog left in British torritory—as far av the Junction of Bln cnek 
aud Booth's river, §t continu up Blue eteek as far ay tho meridian of Garbutt's 
falls, which forms the northern part of the hoandary between British Honduras 
and Guatemali, running then south along this meridisn to the point where the 
three boundaries intersect, The clause added during the present year secures to 
Mexican vessels, in perpetuity, the free navigation of the strait between 
Yety and the mainland, and of the territorial waters of Britieh Honduraa itt general. 
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Influence of Physical Conditions on Economic Development in 
Tropical America —In « short article contributed to the first quarterly Bulletin 
of the Anwricay Geographical Society for the current your, Mr. F. ©. Nicholas 
draws attention to the Importance to Intending ettlers of a knowledge of the ways 
in which atmospheriy, physical, or geological conditions affect the healthiness, and 
consequent capablities of development, of different areas in Tropical America. It 
is the want of this knowledge which haa brought about the great eacrifior of 
hitman life in the endeavour to open up certain localities, while other vast regions 
capable of supporting a large population have remained alot unoccupied. 1t ia, 
of course, the lowlands whivh should be avoided as a general rule, but there are 
excoptions in particular cases. One of the principal conditions needed is the free 
circulation of the atmosphere, sither through the trade winds or local currents, and 
this ls largely affevted by the dieposition of mountain ranges. Zones of staguation 
aro usally cassed by abrupt unbroken ranges lying in the path of the trade wind. 
Good natural drainage te of the greatest Importance, and excessive rainfall, though 
Aherwige dimadvantageour, is no drawbacks where this (s present. Goological con- 
ditions ahould also be studied with care. Swamps often sccur where troughs ore 
foraved by tilted strata, or where imperviots tindérlying atraia form busing, Reontit 
alluvial deposits areas a role dangerous; but older alluviom, if well drained, ik 
often desitable A sketch-map is given showing tooghly the distribution of 
favocrable and untkvoirable districts, but on toe emall s seale to be of much 
practical value. The unfhvourable districts are, of course, as o rule those along 
the coast, but much of thos of Central America, expecially towards the Pacific, 
and that of Venezuela, with the exception of the Orinoco deita and the shores of the 
Gulf of Maracaibo, aro regariled as suitable for settlement 

Tierra del Fuego.—The September number of Prtermanns Milte(lungen 
containg a brief preliminary account of the work of the expedition to this arehi- 
pelago under the command of Dr, Otto Nordouskjild in 1695-00. The account le 
acoumpanicd by a map on the scale of 1: 1,600,000. With regard to the scientific 
results of the expedition Dr. Nordenskjiild can ay Uttle. as the conslderable 
zoological and botanical collections have not yet beon worked ap, Work wes done 
with tho drag-net and trawl at thirty-seven stations, and lind, freah-water, and 
coast forme were colluctad at forty stations, Prom a geclogical point of view, the 
foxsils of animals and plants that have been collected point to» Tertiary climnto, 
somowhat but not much warmer than the present. Afterwards a4 lee-period 
supervonmd, ‘The ice completely covered ‘Tierra del Fuego, and filled the straits of 
Megellan, but nowhere resched the prowmt Atlantic const north of 6228. Ac the 
end of the glacial period Tierra del Fuego was about 200 feet lower than at present; 
bat elevation seems now:t0 have ceased, of, at least, to be going on very slowly. 

Cable-laying on the Amazon River —Th« Proceeiliege of the Royal 
Austitution containe « brief abstract of Mr. Alexander Siemens's lecture on the 
above subject, delivered on May 16, 1800. Belom, the capital of the wtate of Pard 
hay been counectol byw sub-tluvial cable with Mangos, the capital of Amazonau, 
end the intermediate stations, and branch tables fron: Pard to Cometa on the 
Toownting, and from Santarem to Alomquor, serve to open up commuunieation wlth 
a large area of what has hitherto been almost inaccessible country. The preliminary 
surveys were made during the hottest season, in the month of October, while the 
cable was laid daring January aod February after the tsiny wmnacn had begun; the 

observations mado ou boant ahi - 
Tomeatelogical ou Pare accordingly of considerable 
interest. Obrervations of river temperature 
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id movement of a very large body of 
water, The whetract does littl more than mention many points of great iatatent 


= r : ~~ a 


THE MONTHLY RECORD, 548 


‘with regard to the Amazon and its tibutaries—the steep banks anid Hat bottam 
characteristic of the channel through the Tabatings or hard cliy banks of the 
narrows; the extraordinary arrowing at Obidos, where the whole volume of water 
passes through one channel a little over a mile wide, at an average rate of three 
knots, the depth obtained by Thomson sounder being 53 fathoms; the temarkabie. 
navigation of the “ furos" or channels connecting the Paré river with the Amazon; 
and the peculiarities of the rubber trade of the islands of the lower 

centred at Broves. Accurate and extensive information has evidently been col- 
locted on these and many other things in the manner characteristic of expeditions 
of this kind, and in.addition collections were made, particularly during an eufirced 
delay ot the mouth of the Paina, not far from Broves, by two naturalists from the 
British Museum, It ja interesting to note Mr. Slomens's remark with reference. to 
photographs illustrating the Iuxuriance of the Vogetation met with 
that “nv attempt will be made to describe it, a that las been done to perfecting 
in the classical works of Bates and Wallace; ... . handily anything now con be 
added to their description of the general features of the Amazon valley." 


The *—The seventy pages of text In this book are chiefly 
occupied with doseriptive mutter referring to the excellent photographs of scenery’ 
repemtuced in collotype. The anthor nude two jocrneys from Europe to the La 
Plats and the mountainous regions of the Argentine, the first tine chiefly by way 
of and the second with the primary object of fully exploring some 
of the valleys flanking the mountain mass of Aconcagua. On the second Journey 
the valleys of the Riv de las Bodégay and Rio de las Crevas, and of the Rio dy Jos 
Horcones wero surveyed up to their glaciers, but the work was cut short by the 
Argentines authorities, who considered farther exploration uf the moutitain inex- 
pedient, pemiing settlement of boundary disputes with Chill. ‘The narrative contuliie 
observations on many points of seographical and gvologioal importance, and gaiue 
considerably in interest from the fixct that Mr. Vinew and the guide Zorbriggou 
havo since ascended Aconongua from the Horoones valley, A good skoteh-wiap is 


appended, acd some of the panvramic Photographs, with the dirtetion angles marked 
are of exceptional merit, 


POLAR REGIONS, 


Mr. Arnold Pike's Cruise in the Arctic Seas.—During the past summer 
Mr, Arnold Pike and. Sir Savile Cromley made an intoresting cruise Gif the cast 
coasts of Spitebergen and Kony Karle Land, We hope shortly to receive from 
Mr. Pike w full account of the observations muadb during the cruise, but meanwhile 
the following detalle will be of interust. After steaming throagh Hinlopen strait 
and coasting North-East Lawd as far ae Charlos NIL, island, the voyagers returned 
through the strait and crossed ver to Rang Karle Land. ‘These islands. wore twice 
elrcumnavigated, aud a landing effected In sevens! places. An advance was then 
wade for shout 40 miles in an eaat-north-oxst direction fron the eust point of Kong 
Karle Land, no sign helng seen, in lear weather, of the land supposed to have benny 
discovered by Captains Johannesey and Andreqseu in 1854, Mr. Pike conalilers 
that the ature of Kong Karle Land, consisting ws it does of high land to the east 
and weat with low land in the contre, may have given rise to the belief that whas 
is really continuous land formed two or even three lalands, "There le a stuall island, 
5 miles in Jength, w little north of the east und of Kong Kari, und what seemed to 
be a lofty island was sighted lu au exst-nurth-east direction from the north ond of 
Bremen: sound, but, as the weather was thick, theeslstence of ach an taland seen 

i 
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somewhat doubtful, Kong Karla Land waa feos feom snow, amd from the well- 
warked sen-beaches with driftwood, etc. upwards of 100 feet above the present 
con-lnvel, Mr, Pike onnoludes that the land is rising, Many bears wore mot with 
an it, ‘Throughout the whole voyage no old pack was seca, and the wea generally 
waa remarkably freo from ico, Mr. Pike waa informed by the captain of « walrus 
sloop that the water was nich warmer than usual. 

Lieut. Peary's Latest Expedition —Purther details rexpecting Mr, Peary's 
arctic cruise during the past summer have been telographed by the Times corre~ 
apomdent at St. John’s, Newfoundland. The steam-whaler Hope, Captain Jotn 
Bartlett, with Mr, Peary and variony scientific parties on board, left Boston on 
Jaly 18, and, having put ashore the jatter at the spots chosen by them for sciontific 
research, touched Whale sound, Ingletickt galf, on August 10. ‘This point, which 
the explorer had made his headquarters on previous expeditions, was vivited with 
4 view to making arrangemonts with the Eskimo for the polar expedition planned 
ty Lieut Peary for next year, dotaila of which have already been given In our 
pages (rol, ix, p. 223), The explorer pata much stress on the ec-operntion of the 
Eskinwo, and was able to secure the prospective services of six families, who will be 
awaiting his arrival next spring, The Capo York metworite, asid to woigh 70 tons, 
waa got on board on the retarn voyage after focredible efforts, and the Hope pro- 
ceeded bomewards, picking up the acientific jarties e4 route. The meteorite is to 
be placed iy the Museu of Naturel History in New York (ity. 


MATHEMATICAL AND PHYSICAL GEOGRAPHY. 


Seiches and their Cause —M. Fore! contributes ty the Académie di Sclunves 
HRendus, 1807, No. 20) a valuable note contaluing « careful examination 
Uf the relation between sudden changes of barometric pressure acd the amplitude 
of the waves known a@ seicbes. Taking ae a specimen a record. at the Tour St. ; 
Jacques in Paris, of s sudden barometric variation of 6 mun, in » few minutes, 
Prof. Pore! compares this with the amplitude of the highest selche on record. at 
| Geoova—L/AT metros, on October 3, 1841, The comparison in worked out ae 
| follows; (@) barometric change of 6 wim, reprowents S2 mm. of water—amplitude 
| of ware 165 mm,; (6) these waves are frequently binodal, and may thoreforg be 
Houbled In amplitude by interference, 326 mm,; (¢) cheervation shows that « wave 
: at Chillon may be quadrupled by the tite it reaches the ohvervatory at Sscheron 
through the narrowing of the lake, aftor the manner of @ “bore;” (d) and at 
| Genova the amplitude may be half ss much again as at Sechuron, giving a total 
of LOSmetres, Henee an observed change of preswure ie more than euflictent to 
produce the highest observed seiche. 


| GENERAL. 


New Soundings and Deep-sea Temperature i 

| eeselved the Adimimity list of oceanic depths and pir tetra thes: ved 
. fie the year 1806. Most of the work has been dono by ELM.SS. Penguin and 
Waterwiteh in the Southern and South-Western Pacific, the former series including 
tha now famous soundings of 6147 fathoms in lat. 25° 44° S, long. 176% 4’ We, end 
165 fathonus in Tats 90° 2" S, long. 179° 39° W., aud thase in the nelghbausbod 
' of Fauafuti ia connection with the sciontific investigations on that idand. A 
fow soundings in the Western North Atlantic were made by ILM.S. Luwihier, 
FMS. Stork contributes some from ths Mediterranenn, and the remainder ara 

from tho Indian Marine Survey vossel Jnvestivator and three telugraph 
Death of the Amazonian Pilot. Captain Manoel Urbano di Monte— 
We leara from the Sketch for September 22, that the famous plopese of the 
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OBITUARY. 


Amazon and its tributaries, Captain Manoel Urbano, died recently at bie farm pear 
Manaoa, at the junction of the Rio Negro with the Amazon, at an age, it is stated, 
considerably exceeding a century. Urhano's services to the cause of geography had 
been no slight ones, ax io bad served as pilot or guide to mont of the chief exploring 
expeditions into the unknown parts of the Amazon basin, notably that of Chandless 
for the exploration of the Rio Purus in 1864-1866, He ie described as a short, 
slightly built, dark mulatto, with much of the Indian in hia constitution, A 
portrait given by the Sketch shows both the intellectual form of his heul and the ex- 
pression of a gentle, amiable nature, Urbano lad constantly endeavoured thronghout 
his life to shield the aboriginal Indians of the Amazon, with whom be mixed freely, 
from the aggressions of traders and rubber collectors. The story of adventuro by 
Mr. J. W. Wells, entitled ‘The Volee of Urbano,’ is founded to m large extent on the 
life-history of the venerable pioneer, 





OBITUARY. 
E. von Mojsisovics. 


Tue talented geologist and palmontologist, Edmund Mojsisovics, of Mojsyar, died at 
the end of August Inst at Feldbach, in Styria, after » prolonged illness caused by 
brain disease, Born at Vienna on October 18, 1839, hie principal clalm to recog - 
nition as 4 benefactor to geography lay in the foundation by him, in 1862, of the 
Austrian Alpine Club, which—largely alse through his efforte—was amalgamated 
with the German Alpine Club in 1878, In 1887 lie entered the Imperial College 
of Geology, and in 1870 became chief goologist and taining expert, In 1891 he was 
elected an effective member of the Vienna Academy of Sciencas, aud in 1802 was 
appointed Vice-ditector of the Imperial College. He was beat known for his 
palwontological work, the moat valuable outcome of which, in. addition to minor 
eontribations, war his great work entitled *Die Cephalopoden der Hallatiiter 
Kalke,’ which appeared in two volumes accompanied by au atlas. His services 
in the feld of geographical morphology were, however, by no means inconsiderable. 
Por example, in bin work on the dolomites of the Southern Tirol, he confirmed 
and extended the theary, propounded by Baron vou Richthofon nineteen years before, 
which considered them to be the remains of former coral reefs. Valuable also from 
a morphological point of view was his demonstration of the constancy Of mountain 
olevations in the Alps; as, avain, wae the dea—which originated with him—of the 
division of the Alps inte two main sections, West and East Alps, separated by 
the line drawn through the upper Hhine and the Splligen pass, in contradic 
tinution te the #utilivision (morphologically) joto, tires parts. In many ways, 
too, bis researches on the phenomens of the “Karst” laid the foundation of 
our present knowledge. ‘hoy wero iu part  resalt of his scientific work in the 
mountains of Bownia and Hercegovina, ii the morphological aud geological explores 
tion of which he took a large whare, Finally, it deserves mention that the 
soo-geograpbical seetion of the great geographical work set on foot by the late 
Crown Prince Rudolf, entitled ' Die Osterreichisoli-Ungatische Monarchie in Wort 
und Bild, was contributed hy Mojuidovies, Tlie decensed sclentiat wae ta 1896, 
at his own wish, transferred to Gratz, where be held the post of Professor of 
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GEOGRAPHICAL LITERATURE OF THE MONTH. 
Additions to the Library. 
By HUGH ROBERT MILL, D.Se., Librarian, B.G.S. 


B, = Bulletin, Bolotim. BR 
hae lar meena, all view, Revue, Revista, 
= Comptes Rendus, mr aghy year re 
a SRapaahe Cleogmphie, Gocgtsiih T. Tranasctions 
— ae Os, 
Gea = Geacllechaft. V. = Verein. 
L = Inatituto, Institution, Verh. = Verhandlungen. 
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and compounds. 


she the tobe dense tortor se rere eaeoaey Aeere OUe ene Sie ot Gostis de 
iow iw denoted © length breadth o corer in joches to the 
snenrest halldnoh, The wize of the Journal is 10 x 04. 


laclers. Jahrb. Schieeiser Alpenclub $2 (1897) - 282-300, Forel and Du Pasquicr- 


variations ues des glaciers des Al Par Prof. Dr. ¥.-A. F 
Prof. Dr. Le De Pooguive i see de 


a ‘This te the suventecath report of the Commission for the study of the glaciers of the 
(pe. 


Austria—Istria, Mon. 8. Spdleviogic 1 (5) ASM}: 1-20. 
La Kadna-Juma (l'Abime dew Serpents) Por M, J. Marinitech, With Plans. 
Austrian Alps. 3. G. Ges, Wien 40 (1897); 421-460 


Mr rea wus den Nicderen Mawern, Von Frans Schinberger, IL Die 
er, 


This incluiles elalorate stutletics of 321 valleys of the A: 
raleeenen te tale Jangth, elovation at different points, aeeke of poder ape aS alan 
Austrian Alps. Deutiche Rundschaw G. 19 (1897); 481-484. Uminuft. 
Dio Rahs ual den Wiener Schnecberg. Vou Friedrich Umileult. With Iastrations. 
Central Europe—tIce Caves Ayjpalanhia 8 (1807): 203-209, Balch. 
Ice Cave Hunting in Central Karups, By Edwin Swift Balch With Ilustrations. 
France—Brittany, J, Anthrop, I. 27 (1897): 08-10%, Topinard. 
On tho Anthropology of Brittany, By Prof. Paul Topinard. Communicated by J, 
G. Garson, a0, 
Franco—Corraze. panera reg = soma (7) (1807): 1-92. Lalands, 
Lea Cirottes arti Environs ile Brivo (Correze 
ah With Plane and Ii ( » Par M. Philibert 
It iv eugyented that the artificial caves hero described and fieured 
al a wary early period by a pruhistoric mee accustomed to natural exte-dwellines 
France—Céte {0r, Mem. S. Spelelogie 1 (8) (1807): 1-28. Dristos. 
Lire Davernes de ls Chte-d'Or, Pat M. Clément Drictou. With Plane wnd Lue 
trations. 


Explorations amongst the caverns of Cote d'Or, with dingrams and photographs 


¥France—Gard. Mom, 5. Syeteologic 3 (2) (1800): 1-38. Mazauric and Cabanas. 
Le Spélunque de Dione (Gard) Par MM. F. Mazanris and (3, Cabante. With 


The deseription of the cavers of Dione be anc by 
peitat tie on Gack. vampenied by » list of the flora of that 
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France—Jura, Mén. S, Spelvlogie t (4) (1896) = 1-24. Renauld 
La Grote de Banmo-les-Messieurs (Jur) Par M. Edmond Renauld, Wh 
Dian and IMlestrations, 

France—Jara. Mem, &. Spetéilogin 1 (8) (1890): 1-86, Viré, 
La faune souterraine, études sur Ja Faune Cavernicole du Jura, avec quelques mobs 
sur In funne des Catacumbes de Paris et des svaterraine rofages de Naours (Sommo). 
Her Par M. Armand: Vire 


herches préhistoriqies dana Je Doubs et lv Jurn, 
With Plans and [luatrationa 
Franoo—Lorére. Mém. 3: Spéléslogie t (3) (1896) = 1-23. 


; Curriére, 
na sag de Dazgilan (Loztre), Par M, Gabriel Carritre. With Plana and Ine 
rations. 
France—Marseiliee = Mem. 5. Spetéblogie 1 (9) (1897): 1-70, Fournier, 
Les Cavernes dos environs de Marseille, Par M.E. Fournier. With Plans 
A xoneralized study of the caverns. of the nolehbourhood of Marseilles, taking 
account «pecially of the fhesa dismovered in the Poon ehsser eg 
France—Mont Blanc, Alpine J. 48 (1897)< 461-471. Wilbraham 
‘The Narrative of su Ascent of Mont Blane fn 1830, By the Hon. K Bootle Wil- 
bratiam, With an Introductory Note by Douglas W. Froahield, 
France—Padirac, Wem, 8. Spdléclogie 1 (1) (8H): 1-94, Martel snd Rupin. 
‘Trofatine Bo yi do Gouffre de Padirac (Lat), Par MM. E.-A. Martel and 


KE. Rupin. Mtustvations. 
France—Vorges—Place-Names. BS.(7. de I’ Bot (18005); 250-310, Fournier, 
Sur Is prononcistion. de quelques news de toux dane tos Vosges, Par A. Fournier. 
Germany. Globus 72 (1897): 69-77. Jansen, 


Dio Mi der Miggelseo und der Toufelssee bel Friedtichshagen tu der 
Musk Benshedtang Metiicene fais aoa Spruchgeschichtliches.- Von Dr. 
Hulbert Jansun, With Maps, 
Germany, — Aus allen Willteilon 28 (1897) ; 527-S4it, 81-587, 005-814,  Oohimann. 
Dio Herzoytiimer Brome uni Verdes, Vou Dr, KE. Ovhlmaun, 
Richter. 


Bibliothoca Geo: see Gormanim, Litteratur der Lindes- und Vollukunde des 
Deutachen’ Relebe wearbeitet Im Aufiruge der Zentral-Komtilesion {llr wisson- 
wehafiliche Landekande rou Den duroh Paul Emil Richter. Autoren- 
Register. Leipsig: W. Engelmann, 1897. Size 0} x 6, pp. Gt. 

This le the author's index to the great bibliography of Gormany. 
Germany—Frisian Islands, Loichsering, 
Aus allen Weltheiten 28 (1897) 505-514, 340-537, 
3 Rettung der nordfriesiachen Insellandy, Von Aug. ©. Leichaeting With 


Prussia Globue 2 (1897)= 10-14. Andris, 
Dos zwei Dorf Woltorf und ‘dio prouviisoh-brainents eiglseho Grenze bei 
demselben, Vou Richsnl Andre, With Mane r — 

The town and district of Wolturf present ux curious an Iistanee of commplinnted 
politica? Evcgtapliy ae can well be found, both being divided up like irregular chess 

into ed nroad subject to the jurisdiction of Priseit, of Brunswick, or of 
both oonjointly. 
Holland —Waterways. 
Wide. K. Nod. Aard, Genoots. Amsterdam (2) 18 (1897) > 363-200. 
Waterwogen in Oud-Holland. Door A. A. Beekman, With Map. 

A historical map deseribing tho ancient eunale of Holland, with « ma of the 
and ranale exioling fn 16st ha Proety Hottenlam and Preororseed . Arie 
Hungary—Historical. —-M.G, Gee, Wien 40 (1807): 407-524. ——s 

Dic Bovilkerung Ungarns sur Zeit dit pragmatischen Sanetion, 

Extracta from ® Hungariat! work published on the oceasion of the taillerniom 
celebration, which deals nominally with the population of Hungary in 1720-1721, The 
work ia really snuch more extensive, being & geunral wtatintical account of the monarchy 
in the first quarter of ile eighteenth eentury, 
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Ttaly—Lage di Fucino. Globus 72 (1897): 88-04, 105-110. Hassert. 
Der Fuoinor See inet und jetzt. Von Kurt Hussert. With Map. 
Mediterranean —Crete. BSG. Lyon 14 (1897); 375-886, Chambeyron. 


Lille de Otte, Par ELC 


Portugal-—Wine Industry. p= 
Le Vin de Porto i I'Kxposition le Broxelies. 1897, Size 6) x 0, pp, 32. 
Tilustvations. Presented by Association Conumerciale de Porto. 

Bussia—Finiand. Acta S, Sci. Fennicw 21 (1898): 1-184. Homen, 
Ueber die Bodentemperatur in Musthila, Vou Theodur Homén. 

On ten yours’ observations of Eaurth-temperstures in Southern Finland (60° 49 N., 
23° 47’ F.), made in the open country and jn forests The olwervations are recorded 
in fall, and are very comprohensively disquased with rolation to depth in tho soll, 
wmeonal change, the influonce ofdry aud wet summers, and the effoet of anow-covering 
ins wittter, 

Scandinavia K. Seensh. Petone~d. Hawillingar 26 (1896): 1-210. Torneboha. 
Granddragen uf det centrale Skundioavions bergbyggnad. Af A. E. Térnebohm. 

With Maps aol Pate. 

Swittorland—Rallways. Her. Scientifique (4) 8 (1897); 49-21, 78-81. Hubon. 
Les chemins do for euisees. Par M, EB. Hubon. 

Switxerient—Zermatt. Whymper. 
The Valley of Zermatt and the Matterhorn. A Guide. By Edward Whymper, 
Lonion; John Murray, 1897, Size 7} x 5, pp. atv. amd 214. Mapes and 
Iitustrations. Price Se Preented by the Author, 

Mr. Whymper how iced ® sooond Alpiae Gaide-book no lesa valuable and even 
wore interesting than his guide to Chamunix, WMealing with the Zermatt idistriot, he 
combines hie uusurpaceet local knowlodye with onrefully selected historical inatter. 
Tho thrilling aeeount of the first ascent of the Matterborn is reprinted with potes from 
the author's *Serambles amoaget tho Alps’ ‘There ars niany excollent illusteations, 
aad a wealll of mapa auuenal in books of the kin, 

United Kingdom—England. J. Manchester GS, 12, 1896 (1807). 205-236. A 
The Manchester Shin Caynl; tho vee} | iu Brief from 1708 to iste. By W. 
Burvett Tracy. With Map, Plan, aud IMlesteations, 

United Kingdom—Irciand. Nineleonth Century 42 (1897): 183-205, Mayo, 
The Tourist in Ireland. By the Right Hon. the Earl of Mayo, 

A satement of the comfort of modern couditions of travelling in Troband. 


Waited Kingdom—Tide Tables. Harris and Goalen. 
‘Tide Tables tor the British and Irish Porte, fur the year 1898 > also the times atu 
pyre ioe sh pd at oe eae, for pal oye places on the Globe, 

ne ‘atris .N. Goalen, t JD. Potter, 7 
16.0 pp. tani 202. er ThOOT Biss 

United Kingdom —Trade. Cintemporary Ree. 72 (1897): 333-310, Mulhall. 

Our Trade with Germasy aod Lelginm. By Michsel G Muthall. 


ASIA. 
4. Anthrop I, 27 (1897): 75-80. Robertson. 
Rdftistan and ite People. By Sir George Scott Robertson, xan. With Plates. 


Asia ‘ Cohan. 
Inteoduetion & (Histoire de [Azie, Tures et Mougols des Origines & 1405. Par 


Cshua. Paria; A. Colin & 16. 8 
Prevented by the Kessuturs of the late M2 Ney Eilon, tt OPP xiv, nnd 020. 
After a short I chapter, M. Cohan discret sucecsni 
habitants of Asis, the cn end Tala the Mongots, Aue aad bs Nth 
wien ewe rey fer inwey: — oan h of slams, "The book deale with 
w « ween t of ezsian civilization 
be paola bay hem senn roi eivili in Agia wal the 
Asis Minor. PR, Artillery 1, 24 (1897): 427-448. Clayton. 
Consular experiences lu Turkey. By Colonel E, Olayton, With Map, 


rabipree ce§ be ary: Bye — to Van and through Artnenia, with roferenc 1 to 
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China. BSG, Commerc. Paris 19 (1897): 477-311. Dajandin- 
Le cammerce de In Ching avec I'Etranger. Pwr M. F. Dujardin-Benumets, 


China. —— 
Chins. Tmporiol Maritimo Castome. 1,—Statistlesl Series: Now $ and 4. Re 
turn of Trade and Trete Reports for the year 1890, Part i— ou thw 
Trade of China, and Abstract of Statistion” Shunghal- Kelly & Walsh, 1897 
Bizy 11 x , pp. 82 

B.8.G; Pare (7) 18 (1897) + 24-80, Sralie. 
Do Te-teiou-ton b Tee-kon (rive droite da Mekone), 11 vctabte—t déoombee 1894. 
Nouvelle route h travers lo pays do Ly-thang et de Bathing, jereze du Yakmi- 
Kiang, do. Fleury Bleu ot da omg. Parte R. Pit. Soult. With Map. 
China and Japan. BSF. Lyon 14 C1897): 293-408, 
Ta développement dconomique de la Chine ot da Jnpou. Par M. Ulysse Pilu. 


China— Western Provinces: Hosle, 
Threv Years in Westora China: a Narrative of Three Jonrneys in Set-ch'uan, 
Knoi-chow, and Yao-nan, By Alexander Hoaie, Second Edition. London: G. 
Philip & San, 1897. Sise 0 x 6. pp axriii, and B09, Map and Frontispiece. 
Price ta, Preeented by the Publishers. 

Mr. Hosin’s excellent book on Western Chinn wil!’ be woloomed jn thia cheaper 
edition, na it fs a work of permanent value and popular interest. A preface gives « 
concise history of the changes in the Chingss commercial palicy on the nppar Yang-te 
since 1880, when the book was written, and Lears testimony to the rust tmportanoo of 
Sxo-chuun und Yunten as prodocing sreaa, The development of the opiumanonifacttire 
from native poppies te iimilarly striking, 

Chins—Western Szechuan, 

A Journey in Western Szo-chuun By Mrs. Isabella Bishop. From the Geo- 
graphical Jouraal for July, 1897. Size 10 x 6), pp. 82. Map and Ilustrutions. 

China—Yunnan. Rouvier. 
Ken, G. 89 (1896): 1 110, 192, 267, 400: 40.1897): 28, 81, 4b; 41 (1897): 25, 
ae ehinulse du Yunnan et lew rontes yi y menent, Par G, Mourier, 


ape. 
A carefal study of the provinee of Yonnan and the routes of approach, 

Duteh East Indies. Heeres and Van Riomadijk. 
Dogh-Register rehoudon int Custoe! Batavia vant pauserende dacr ter plactee ale 
over gelivel NederlandteIndis, Anno 1624-1629, Ultgegeven door hut Doparte- 
ment van Kolonia ondor toczicht ven Mr, J. E. Heores. Mot een Inloiding van 
The. Mr. Th, van Rismalijk. ‘s-Graveuhage: M. Nijhoff, 1896, Skee Ux 74, 
pp. vill, amid 415, 

French Indo-Chins, J. Aehatique 9 (1897); 185-222. Aymouier 
Le Cambodge et see tnonumenta. La provinces de Ba Plinom. Par M. Ethene 
Arymanler. 

India. J. Eaet Talia A. 29 (1897): 17-48 Sewell. 
Indiw before the Kugliah. By R. Sowell 

Historicul retrospocta desi to bring out the octnal condition of Inia beforn 

British mipeareaay waa cisblighed. 

India—Balachistan. Scottish G. Mag. 13 (1897): 857-0, Tate. 
Loralal, By Major A.C. Yate. 

India—Caste. 2% Deitechom Morgonliind, Ges, 64 (1807): 267-2H0. 

Zur Geechiohte des indiechen Kastenwesens, Vou Hermann Olidenborg. 
A history of the oaste onstome in India. 

India —Froutior Tribes. /, Anthrop, I, 26 (180): 101<301: 27 (1897); 2-51. Godden 
Naga and other Frontier Tribes of North-Kast India. By Gertrade 4 Godden. 
With Plates. 

Indin—Survey Report 

General Bape the of the Survey of India Department administered 
under the hmant of India during 1895-4. Prepared undor the direction of 
Major-General ©, Strahan, we, Sarveyor-General of India. Culowtta, SGT. Bie» 
ne Sh pp, 110 aml Le. Maps and Plates Ureswated by the Surreyor-Gearrul 
of Tain, 
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Tado-China. BSG, Paris 18 (1897) = 81-95, Roux. 
Renaeignemouts géographiqaos inédits recaeillis, on debors do Vitindraire suivi, 
nu cours de lexpedition du Prince Henri d'Orléans, do os £. Roux et Briffant 
dn Tonkin aux Indes (Janvier 1805—Janvier 1896), Par Rous, 

Japan. Ebmann. 

Sprichwarter tnd bildliche Ausdricke der Jupaniechen Sprache, Gessunmelt 

Gbersetst and erklirt von P. Elmann, Theil { (von A bis G), Supplement der 
Mittheilungen der Dovtachen Gesellschaft fly Natar- und Valkorkuade Ostavlens. 
Tokyo, 1887. Size 9 x 6, pp. xxil and 48. 

Japan—Formosa. Riess. 
M. Deuteck, Gea. Natur- u. Vitherhunde Oxtastens, Tokio 59 Hoft (1897): 400-447. 
Geachiclita der Insel Fortosa. Vou Lodwig Riess, With Maps 

Japan—Kamegaoks, J. Tékys GS. 19 (1896); 160-216, Sato. 
Kamoganke in the Provinces of Mutsu : ite Physical and Geological Features; and 
Relies of the Stono Age. By D. Satd, Rigakushi. [In Japanese.) 

Iapan—Luchuan Bibliography. Trans. Asiatic S. Japan 24 (1896): 1-11, Chamberlais. 
Contributlense to a Bibliography of Luehu, By Basil Hall Chamberlain. 

Jopan—Musnshi, J. Pobyd GS. 16 (1896): 385-444. Yagi 
‘Tho Topographical Distribution of Dolmeus in Musashi, By S. Yagi. [In Japanese.) 


Amboyna. 
Bijd, Taat-, Land- en Volkeuk, Ned.-Inidid (8) $ (1897) = 510-505. 
Ambon in 1647, Door J, E Hoares 
Reprint, with introductory remarks, of a memoir written In 1647 by tho outgoing 
Governor, Gerard Demmer, for the use of hie snocessor, Aroold do Viamingb. 


Malay Borneo. Barth. 
Overzicht der Afilecling Soekadana. Door J. P.J, Barth, Verhandolingen ron bet 
Bataviuaech Genooteehap van Kuusten en W pen. Dool LL. 2 Stak, 


Hatavia: Albrecht & Con 1806. Slee lik x 8, pp 144° Plates. 


‘This work eoutalne « eaketeh of the Dutch relations with Sockudana singe 1824, 


foltawed. by a detailed deseription, mainly from personal knowledge, of the sopara 
dintricts which make up the division. ne = 


Archipelago Krakatau. 
Tide, K. Ned. Aardeijie, Genoots. Amsterdam (2) 14 (1897); 118-122, 
De ellandes Krakatan on Langeiland. Door J. J. A. Muller. 


Short account of a viait of the Dutch government su: to Krn 
806), Phe Shieh: layer of velonule wihes ‘witioh ‘antirely soveced ee 


at 
eru itt 1888, be now ont inte deep ravines by the action of making it almost 
tevnaibla to traverse the island, ¥ : = . 
Malay Archipslago—Philippine Islands. Virchow, 
Site. KPA, Wise, Berlin (1897); 270-289, 
Die Bevilkerung dor Philippinen. Von Rad. Virchow. 
On the type of the people—not on the pogalation—of the Philippine Islanda, 
Malay 
= Not. iat Co ons SSO (2) 14 (1897): 2h9-s20, 
Boweh ¢ Onderafd Groot Mande: a 
ree via tee ling en Batang-Natal, Door Th. 


Malay Archipslago—Sumstra, Haan’ 
Tijds. Intieche Taal-, Land- en Votkonk, 39 (1806) = 327-68. 
Naar Midden-Sumatra lu L684. Door Dr, F, de Hann, 


Malay Sumatra. ‘estanberg. 
erin ke Nol Aardrijks, Genoots. Acmatordam (2) 14 (1897) : 1-112 


v cone? reid naar de Onafhanke! 
Se ere Od; Weskenliong, WN Mags nee Om Noorten van bet Tebe- 


Malay Peninsala J, Avintic 5. Bengal 65 (Pt. 2) (1806): B59-514. King 

Materials for a Flora of the Malayan Posinvala Nu, 8, By George King, sn, oto” 

Islands. BSG. Mudeid 39 (1897); 47-48, — i 
Comunimolouns telegraficas cabtmariues en Filipinos 
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AFRICA. 


Abyssinia. BS. Khedte. &. 45. (U897)> 701-722. Macairo. 
Mon Voyage en Abyssinie. Par S, G. Mog. Kyrilloe Maonite, 

Abyssinia. Rew, G, 41 (1897) = 101-108, Rouire, 
L'Ethiopio. Ls paix d'Addis-Ababa—La Queation des Prontitres Ethioplennes, 
L’Avenir de V'Ethlopic. Par le Dir. Rouira, 

British South Afrien. Contemporary Hee, 72 (1897): 470-481. Rolland. 
The Prospects of Rhodesia, By FP, Catesby Holland. 


meet, = 
he elds of the Colony of the Cape of Good Hope, By Peroy Johus (Kim- 
berley). Cape Town, 1897, Sine 84 x 74, pp. 10. 
Congo Btate—Lake Leopold 1%. Mowserment @. 14 (1897): 387-340, — 
Le lao Leopold IL With Map, 
A travers le Monde (Tour da Monde) 3 (1897); 225-228, Gayet. 


La Déouuverte du ‘Yomple de Hamets Il & Antinoé. Par M-Atbert Gayet. With 
IMuatrations. 


Egypt—Dongols and Nubia. B.S. Khdiie. G. 48. (1897): 745-765, Abbate. 
Dongolu o¢ la Nubie, Par lo Dr, 0, Abbate Pacha. 
Minet, J. Anthrop. I. 97 (1897) : 90-02. Seton-Karr, 


Discovery of the Lost Flint Minos of Egypt. By H. W. Sétan-Kure, 


Egypt—Winter Climate. Quarterly J. 2. Meteoroloy. 8 23 (1897)= 154-198. Canney. 
‘The Winter Olimate of Egypt. By H. E. Leigh Canney, M.D. With Diayrama 


: Schweinfurth. 
Dr. G. Seliweinfurth, De I'Origine dee Exgyptions et sur qudlquestme de leurs 
sh done) Extmit da Bulletin ‘de In Soviet’ Khddiviale 


u remontant & lage de le 
de Gographie, I> séste, No. 4 Le Onire, 1897, Bise 0} x 6), pp. 24, 
PR, Colonial I, 28 (1896-97); 275-904, Carter. 


Lagos, 
Tho Colony of Lagos. By Sir (iilbert T, Carter, x.c.1,0. 
Madagascar. div. Frangaiee 22 (1897); 325-342. 
Madagasoar: Un projet de chumin de fur, Par A. Dapoochel With Map, 
Deseription of « projected railway from Mahanoro on tho east oodst fa Aniananurino. 
B.S.G, Paria (7) 18 (1897); 94-105. Grandidier. 
dat l'Andtoy (Octobre 1896) Rémmé par M. Alfred 


‘Madagascar. Ann. G. € (1897): 368-369. ed 
Lorganisntion militaire ot administrative de Madagascar. With Map, 


Madagascar. Mem. &.G. Italiana 6 (1897): 198-198. Marinelli. 
Media altozza dell’ Isola di aber ayn Nota del soelo Prof. Olinto Marinelli, 
Culoulations from tho ical mop in the Annales dy ve 602 
mutros, or 1975 feet, an the average slévation of Madagnecar. ia 
JR. United Service I. 41 (1897) ; 722-767. Oliver. 


The Madagascar Expedition of 1895-96, Summarised from the Official Roport 
uf General Doen iy Captain S. Paafield Oliver, With Map. 


Madagascar and Réunion. Oliver. 
The Voyages undo by the Sieur D. B, to the Telands Dauphine or Madogascur 
and Bourbon or Mascsreane in the years 1669-70-71, and 1672. Translated and 
weer by oe t Sescatay Py ks With A eretr Res? rom aeeeres 

upploment ti oye: Leguat, eeu ° ‘uyt Society, 
Fae ieesll, nad bats 1801.) London David Nutt, 1807. Rise Df xD 
pp. xxavi, and 160. Price 10—. Preewated by the Publisher. 

The original of this | Which is now Orst published in English, was printed 
in Paris in 1674 in pod rite form. The nuthor, whose name, ax appears hm bin 
doedivatory letter, wae Dubols, went to Mudagadenr at the time of the early French eon- 
nection with the island, apparently to fled official mes gaa at Fort Dauphin, ‘The 
ebief interest in iis sccount contres in his description of the fauna of Réunion (Mas 
enrtenne a* he calls it), lecludiog the dodu and the gigantic tertoles of the island.’ ‘le 


Madagascar. 
Voyxge de M. Lemuire 
Graniidicr. With Map. 


~~ 
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present edition contains, in adiition to the Editor's notes, npeneines ley well-knows 

coologiste on points with reference to the fauna cone vlocidation, Tho growter 

ntumbar of the illustrations ary from the photogmple of Dr, Catat. 

Madaguscar - mare Duponchel. 

Rov. Sotantifique (4) 7 (1807): 622-825, T4-7A0, 
Les chouiins de far do Madagascar Par M_ A. Duponchel. 

Maroceo. Ree. G.40 (1897): 400-415 + 42 (1897): 8-14. BRonire. 
Lo Maroc, Positions ves dew poiseanoce ans la qnostion 
Murovaine, lu Traité Peter wercoetet de 1845, Ere ip wah Pat lo Tr. 
Roaire, 

Maroroo-— Fes. 
ari ner weg a of 5 eniestan aoe to Peat pel with one 

tt pitain W, ¢ tinent. 
toport for the year 1802, with Appendix: Vol. xzxiy, bg oe Eyro & Spottie- 
woole, 1894. Rize 10 x Gb, pp. 314-379. 
This report containg valuable geographical obsoryationé on the journey to Vex an! 
on that elty. 
North Afries—An' 


Hi Sorgi. Antropologia delle St Camiticn (Specie Eurafei 
oT tt tl 
premenygg “tir Foil ty the Pulddshere Size 9} = 0}, pp. xvi. nd 426 Mops and 
Liustrations, Presented 


A re 84 Aaa eb of tho Hamitic races of Africa, which will be fu 
referred to wlong with other rovent books on A friew- ite sa 
North-Weat Afries. £.5.Q. ef d'Archdologte d' Oran 17 (1897): 243-252. Bernurd. 

Documents ponr serviz a l'étude du Nord-Ovest Africsin. Par Auguatin Bernard. 

A short account of « collection of decuments relating to Marocco, many derived 
from tative soarees, made hy order of the Governor-General of Aljyeria, 

North-Weat Africa. Ann. G. @ (1997): 357-360. De tx Blache. 


La zone frontibre do SLs ot da Mame d'apros de convenux dogumenta, Por 
M. P. Vidal do la Bluobe. 


A roviow of the above-mentioned collection of documenta. 


Nubian Desert Quarterly J. Geoleg. &. $3 (S07): 300-376. Lyons, Episin, Aston. 
Bre vopt HG. Poa Ptilogy By Ok hat ida ie A 
{ e If 8 , TH W 
tide B y Mien With ‘Map. in, neo, TH, Water 


Implements. J. oh Somiag! I. 27 (1897): 98-95, Seton-Karz. 
Further Disooverios of Ancient Stoue Implements in Somalilani, By H. W. 
Seluo-Karr. With I’lates. 


South Africa. Schlichter. 
Nouop tiber Karl Manet siclgfownebr tai ta Sddostafrika. Von Dr. 11. G. Schilohter, 
Sonderabdruck sue Jabresbericht, 1806, des Wirtt, Verein» fir 
geographic, woah) Sieve 10% 7. Portrait, Preseatinl by the Author. 
South Africs und Madagasear. [15.(7_ [ow 14 (1897): 319-274, Gindre 
EBs Afrique australe ot & Madagascar, Par M. Henri Gindre. 
South Africa. PR, Artillery £ 24 (1897): 977-299, Levits. 


A Visit w South Afries, By Lieut CB. Levita With Map, 
Notes of an extet lecture deweribing « tour in . 
oH WN ere mage iS tour in South Africa, including the 


NORTH AMERICA. 
Canada. Trans, G.S. Quebec, 1898-87 (1897): 101-148, 
prec eaves retsan ni gcah danse Man With Maps ani 


‘This paper outlines » scheme transoantinen nebre 
sal Deaps acciesn ta nptanighh tine te the roe aie Sows ret ef tae 


Canads—Anticosti. Trane. G5. Quebec, 1895-97 (1897): 174-210. Le Vasseur 
Anticost!, waqnisee historique et géographique, Par M,N. Lo Vaseeur. 
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Canada—Hudson Bay Region. Boll. 
Recent Explorations ty the Sonth of Hulen Bay By De, Nobhort Bell, t+. 
From ta ah eed Journal for July, 1897. Size 10 x B, pp. 20. Alap and 


Canada—New Brunswick, Place-Names. Ganong. 
A Monograph of the Place-nomenclature of the Province of New Bronawiek. 
(Contributions to the History of New Branawick, No.2.) By Willimn F. Ganong, 
wa, rip, [From tho Translations of the Royal Society ef Canada, Seoomi 
Series, 1 . Volume ii, Seetion ii. Englleh Literature, History, Archwology, 
etc,} Ottawa: John Durie & Sen, 1886, Site 10 x 7, pp. 175-2000, Preannted 
the Author. 

Caunda—Nerth-West Territory. Contemporary Rev, 72 (1897); SOL, De Winds, 
The Klondike Goldilehls, By Harry De Winidlt, IPI Mop, 

Canada —Tides and Currents. Dawson. 
Survey of Tides and Currents in Canadian Waters Re of oy, Nese by W. 
Bell Daweon, ce Ottawa, 1897, Size 10 x 7, pp. 60. arts anil Diagram, 

Mr. Dawson's valuable work on the tides of the Gulf of St. Lawrence how alread 
been referred to in the Journal, The present roport shows that important =n 
ss ieee hat pete Apurt Pros taest oe pearing yo nvetees) we 

pe that the practical importance wil ropaed faet line of steamars to 
the St Lawrence will rhe the Dominion Gavchenas Hg continue the work 

Mexican Islands BS.G.y Estadistion Rep, Mexicana (4) 3 (1894): 108-206. ——— 
Diotamen de la Comisiéo respectiva aceroa We loa derechos do México sabre ol 
Archipiélago del Norte, situado fronte & Ine costas dé in Alta California. With 
Map covet Chetet. 


Mexico— Mountains. Alpine J. 18 (1897): 456461. Hamilton. 
Aecenta in Mexico. By A. R. Hamilton. 


CENTRAL AND SOUTH AMERICA. 


Argentine Repudlie—Baenos Ayres. 
Bureats General de Statistique de la Province de Buenos Aires, f/Agricalinre, 
V'Blovage, Industrie ct le Commereo ilans Ia Province on 1803. Mémoire publi# 
sous ‘la direction de Uarios P, Salaw, La Plats, 1897. Size 11} x 8, pp. ex. and 
102. Maps. Preenated by Carlos P. Salar, Dirvotowe-Cendral te Satlatigne, 





Bolivia. Mufioz 
Ministerio dé Instrneciin Piblica'y Fomento, Informe del Jefe de la Meen Topo- 
— dv In Delegacton Neel en ol NO. prosentailo al Sefior Miniutro de 

troocidn Priblica y Momento wobre exploraciones efociuadas en 0} Norte do In 
Mup. Treaentind by 


Repiblien. Sucre, 1807. Size 12% 8}, pp. 10 pA A 
Felician Li 
Bolivia and Peru, = 


Ofeina Nacional do Tnmigruciin, Eetadistion y Peopoganiin Geogeifica, Question 
de Limites entre Bolivia y el Pers, Sobre la region de Caupolloan 6 Apolobaimbe, 
‘La Pag, 1897. Size § x 6, pp. fv, and 204. Presented by the Author, 


A discussion, from the Bolivian side, of the disputed boundaries between Bolivin 


Pern. 
AUSTRALASIA AND PACIFIC ISLANDS. 
Australia. LS. Kheitie, G4 (S97) | 723-744, Birchar, 
T/Australio. Par Henri Birchor. 
British New Guines. Macgregor. 


British New Guinen; Country and People. By Sir William Macwregur, £0 me 
London; John Murray, 1897, Size 8) x 5), pp. 100. Map and Mustrations. 
This important work includes the rt read by Sic Wm. Macgregor at the | 
G phical Society. It is the Risa anaet ire aul anthoritutive tremtise on 
Now Guines ever com 
Hawail. jf Rev. Franpaise 22 (1897): 385-106. Servigny 
Hawai et les Rinte- Unis. Par J. Servigny. 
A goneral sketch of the Sandwich islands, historical and sotnual 


iv 
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New Guinea. BAS.G. de 1 Est (1898): 306-380, Lemoine. 
Exploration en Papouwie. Par J.-A. Lemoine, With Map. 

New Zealand—Census oo 
Results of a Consus of the Colony of New Zealand, taken for the night of the 12th 
April, 1896. Wellington, 1897. Rize 13§ * Sh, pp. vi, 388, and Ixyi, 

The population of New Zealand in 1806 was 4, of whom 39,894 wore Maoris, 
The total population of the chef towns, jooinding their suburbs, was—Atckland, 
57,616; Wellington, 45,759; Christohureh, 61,330; and Dunodin, 47,280, 

Now Zealand—Deep-Sea Fauna. Hamilton. 
Now Zealand Institute. Dhop-Sou Fauna of New Zealand. Extracted from the 


‘Reports of the Challenger Expedition.” By A. Hamilton, Wellington, 1896, Size 
10x 6, pp. 30, Chart, m 


PHYSICAL AND BIOLOGICAL GEOGRAPHY. 


Coast-line, B. Geolog. 8. Amerioa 7 (1896): 399-422. Galliver. 
Ouepate Forelands, By F.P, Gulliver, With Illustrations, 

Land-surface, B. Geolog. 8. Amerion T (1896) = 8T7-298. Davis. 
Plains of Matine and Sabaérial Deaudation. By W. M. Davia. 

y. Natural Scienos 11 (1897): 48-49; Saith. 
Note on the Warm Undercurrent in the Arctio Ocean betweon Greenland aod 
Spitsbergen. By B. Leigh Smith, 

Oceanography. BSG. Paris 18 (1897): 5-35, Thoulet, 
Onrtes lithologiques sous-marines. Par M. J, Thoslet. 

Oveanography—Adriatic. ir. G. Italiana 4 (1807) : 266-231, Gnuvazzi_ 
La temperatura della auperticie del Maro Adriastico. Appunti del Prof, Dott, 
Arturo Gayazal, 

Marine Life. Natural Sefence 13 (1897) - 17-27. x 


array 
On the Distribution of the Pelagic Poraminifora at the Surfseo and on the Floor of 
the Ocean, By Jobn Murry, iin, ses, With Elustrations. 


The author terme the limit of eatarstion the “ aurfave of tho eub-lake,” and 


describes 
obterratiine on wolle which confirm the telation of underground water to ralnfall a» 
elaborated by the lang series of observations in Europe. 


ANTHROPOSEOGRAPHY AND HISTORICAL GEOGRAPHY. 

Cabot (Globus $2 (1897): 1-2. Ruge. 
Die Entleckung Nordamerikes durch Glovaunl Caboto im Sommer 1497, Vou 
Sopbus Rage. 

Gabor. Hew, 7. 40 (1897): 401-408: 43 (1897); 8-49, Harrisse. 
SArastion Cabot, Pilote major d'Eapagne, cousiders comme Cartographn, Par H. 
Cabot’s Voyage. Harriase. 
Tho Disbovery of North Arsericn by Joba Onset, the alleged Date and Landfall, 


also the shi * home, the Matthew, Chatterton? Br Hy 
o ind ain, London: B. F. orca tony. + Ne oe 


A Size & x 34, pp. 48. 
Mr. Harrieso advances ronsonn for his belief that the date nvailable for th diseasaion 
of Cahot's voyage are nut sufficient to justify any conckoelen aa to the plass or date of 
the landfall, and tho name of the ship, i Matthew, hn imputes to a forgery of 
Ohatterton’s 

Datch Voyage. Groeneveld: 

Tijds. BK. Ned. Aard. Gemwls, Aovterdam 14 (1807): 807-410, 
Pn Tix cate Nederlandsche Vioot iz hut begin der 17 do couw, Door W. 


Account of the voyage of u Duteh fleet from Java to the Chinese coust in 1622, 
Nationa! G. May. 8 (1897): 161-174 


Hubbard, 
The Effects of Geographic Eavirooment in the lopment “ivilization 
Primitive Man. By Gardiner G@. Hubbard” eY* on 1“ 
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Histories! Routes. De ia Blache, 
Lee yoles de commerce dunw ag riage de Ptolanée Pur M. Vidal de la 
Blache, Extrait des Comptes Rendur de l'Académie dea Inecriptions ot Belles- 
Lettres. Silance du 6 Novembre 1896, Paris: Lop. Nationole, 18906, Bize 2x 6, 
pp. 3% Maps Presented by the Author. 

An wndonvour to elucidate Ptolemy's Geographical Tables by reference to the trade 
rontes in nev during the second contury, showing what wore the probable data thue 
evallable for Pioluny, and what use he made of them. 
Historieal—Vespucei. Mem. SG. Maligna (1897): 200-226. 

Sulla relaxione di Amerigo Vespucoi al Gonfaloniore Pier Soderini, atodio del dott. 
Autonlo de Martino. 

Italian Emigration. Ann, G, 8 (1897): 128-182 Yver. 
L'émizration Italienne. Par M, G, Yvor. 

A atady of the destination and origin of the migrating Italians, nearly 500,000 of 
whom loave Italy atunually. 


Pygey Tribes. P. Canadian 1 (1897): 3-7, Haliburton. 
The Dwarf Domestle Animals of Pygmiea By BG. Haliburton, 


BIOGRAPHY. 
Dickson. Denteche Rundechau G. 19 (1897): 520-521. Wolkenhauer. 
Oskar Dickson, Von W, Wolkenhaver. With Portrait, 
Flammarion. Deutiohe Rundechow G, 19 (1897); 421-422. 


Camille Flammarion, With Portrait. 

Goode, Langley. 
Memoir of George Brown Goode, 1853-1896, By 8, P. eee Read before the 
National Academy, April 21, 1897. Washington, 1807, Size 10 x 64, pp. 90) 
Haardt. Deutsche Rundechaw G, 19 (1807): 518-519. — 

Vinoonz vy, Haardt. With Portrait. 

Molville National G. Mag, 8 (1897): 187-100 —— 
George W. Melville, Eugineer-in-Obief, U.S. Navy. With Portrait. 

Newton. Gibbs, 
Hubert Anson Newton. By J, Wittard Gibbs. [From tho American Journal of 
enw vol. fii, May, 1897.) Size 9) x 6, pp. 20, Portrast, Preannted by the 

Mr. Nowton’s work as an astropomer was concerned mainly with meteors. 

Simler. Jahrb, Schwetcer Alpin Club 32 (1897) = 217-254. Knonas. 
Josine Simler ale Verfaaser dor“ Vallesim Deseriptio” und des * Commoutszins de 
Alpibox.” Von G, Meyer von Knonan. 

Jowlns Simler, bern in 1530 In Zurich, wrote a description of Valais and of the Alps, 
of whieh # summary t# given in this article. 


Stephan. Deutsche Hundeohan G, 19 (1897): 422-424. —— 
Der deutsche Generalpostmelater Dr. Hoinriol y, Stephon, With Portradt. 
‘Wilson-Barker. Nautical Mag. 66 (1897) » 567-500. —— 


ee Allium. Cuaptain David Wilsen-Barker, Lieut. RN. With 
or 


GENERAL. 
minioereyey. Chiiovi. 
1 Catuloght @ I"Tetitute Internazionale di Bibliografla. Osservazioni di D. Obilovi. 

I, ret delly Biblioteche, Firenze: Fratelli Boooa, 1897. Size 11 x 7}, 
PP- 
Bibliography—Royal Colonia! Institute. 
ay LR. Colonial I, 28 (1896-97) > 484-404. 


Index to the Papers und Authors in Volumes L to XXVIIL of the Proceedings of 
the Royal Ci Tnatitute, 





we bllogtaphy of Geography, being the sections relating to that bietie Tee 
+ per © # rolating to wu n* 
Ticat Books” ‘snd «The Header's Guida’ By Willlam Swan Sonnenschein. 
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london: Soimenschein & Co, 1897, Size 10} x 84, i Price 4, Gd. 
Presented by the Publishers. Eade fa 


This ie a reprint of the bibliography of Gongra’ hy publisted in ‘The Bost Books’ 
come yours a with an sppeodix containing additions up to 1894, 


Notico wir les travaux solentifiqaes publics, par M. J. Thonlet. Nanoy, 1897. 
Size 10 x 6}, pp. G4. Pveren/ed by the Author. 

Prof. Thonlet gives » chronological et of 140 memoirs, of which he ie the 
author, muging from 1868 to the present year. They deal with, many questions of 
tnatheration) and physical geography, latterly largoly-with ccounogtaphy. Most of the 
titles are followed by « sumiuury of the contents of the papers ref to, 

Commercial Gecgraphy. Contemporary Hev. 72 (1897): 213-218, Malhall. 
Twenty Yours of Trade By Michael G. Mulhall, 
Contmat of the trade of the world in 1876 and 1896, 


Commercial Geography.  Shottish G. May. 18 (1807): 337-357. Tyler. 
The Geograpliy of Communtostions, By Sir Henry ‘lylur. 

Rducations!— Methods Davis. 
Studies for Students. Large Scale Maps as Iden! HMluetrations, By W. 


M. Davis. (Reprinted from tie Journal ms A 
1896) Oliicago, 1898, Size 9} x 7, pp. (30). 
Wi a —Pe 
Ey Ipbsbet for ihe Ezyptian People. Florence : Tho Land) Presa, 
1315-1907. Siae 10 x 7, pp. 58. — 

This snonymous parophlet * 4 tranaliteration of the Ambic alphabet for the 
nae of Egyptians ‘The form ma tie # Toman alphabet with » (ow discrition! toarka, 
[te use te Illustrated by 6 number of examples, 
Geography in 1895. Campos, 

Ja Meografia on 1895, Memoria sobre ot VI, rye besa Interoacioun! de Clencies 
eerie ebmdo en Londres Por Rafael Torres Onmpos. “Madrid, 1897, 
8h X Oh, fp, 28 Platen Presented Ly the Author. 
Sefior Torres Campoe has, in his lengthy roport on the Sisth foternational Geo» 
graphical Congress, given « very full sooount of the work of the London testing, with 
nal notes, and in. somn initunces bibliographies of some length bearing om the 
subject of the Congrosa papers. 


German 


» Vol. iv, No, 4, May—June, 


Colonies. 

LS, G. Margeille 2 (1896): 225-245, 306-418: 21 (1897): 23-40, 
Notes strr I Empire colonial de l'Allemegne. Par M. Henri Barre, 
German Colanies. Kolom, Jahrb. 10 (1807): 18-20, 


Pfeil. 
Eln Bei aur der Verbrecherteportation nach doutachen Kolonion, 
Jessblee Garren” a apie 


Lima d Carranza 
rare yg ie fle Ia Sooledad fies de Lima Dr. D. Lain 


Goognifies 
presenta & la junta general dels Sociedad on eu ultima sosi di 
(1897). Lita, 1897, 10} x 7, pp. 24. Presented by the Author. ne 


The annual nditross to the Lima hical Socioty, 
alipity ot Geograp Y, mmmarizing the geogra- 


onary 187, Lo 
Missions (including Report of Woman's Sociat 2. Colon issions. tt Con- 
tinents! Missiuns, 4. Missions to the Jo Hai b : 
Taya Sa te eel ao. Wa. oburgb, 1897 Slee 9 x 54, pp. 


Monstary Systems, Drenteche F. Blatter 20 (1887); 1-86, Shartz. 
Beitrige mur Rotetelungegeschichte des Gebios Von EL Schurts. 
Notes on the history of the arigin of monntary *Yrtoms in difforont parts of tlue 


Seatthaunen Miscellan Collections, Obserra 
ore 1085. Mountal oriew. 

abd Europe, By Edward 8. Holden, Washington: The Dustinenion Toetitution, 
HOG. “Bite 9} x 0, pp.vi.aud 78 Plates, Presented by the Suithonnn, Institution, 
A study of the contitions for moteorviog teal obserrations athigh eltitules in Burope 
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and America. Thers are excellant jhotogra) of all the mountaly astronomical 
obeorvatirivs riferred tu = 


Mountainsering-—Histarieal. Zschokke. 
Jahrb, Schweizer Alpenciud 32 (1897): 208-216, 


Ere eae les Borgstelgens Pilatusherg und Mant Ventoux, Von Dr. A. 
An 


Notes on curly reforeness to the beauty of scenery of mountain-climbing. 





NEW MAPS. 
By J. COLES, May Curator, R.G.S. 
EUROPE. 
Denmark. Danish General Staff. 
Goneralatabens at rafisko Kanrt over Denmark, Seale 1: 40,000 oe 1S nek 
toa what mile graferst og gravorot ved Generalstabun Kjobenhayn 180% 


rebinding Bole Gland. Presented by Che Danish General Sh through 
ILE. the Danteh ” sols 


Bogland sod Wales. Ordnance Survey. 
Pablications isnued between August 8 und Septembor & 1897, 
l-inth —General Maps :— 


Ewo.asn awn Waes >—108, 12% 167, hille eres Taree brown; 1,2, 5, 7, 
10, 31,12, in, 14, 22, i, iil, 112, -_ Bae tryed pe outling ; 
258, 270, hills engraved in black. 

bee Gea Mestre 
Exo.anp asp Waces:—Hamipshire (reviced), 4.02, 5 sm, Tan, 8 sw, 10 aw. 
12s.e, 16 ee, ne, Waw, Saw, az, Of ae, I Peston: por, aw. 33 
MW, SIR, RW, BK, 3S SW, OE, BW, SON, ow, HO NW Ne, we, oe, 40 
Wn, an, 41 Sw, XB, On, 42 Xe, OW, ne, 43. ew, 30, ow, Kent, 12 ve 

Lac, 10 yw, 15 ww, 1) oe, Surrey, 18 Ar. Je wank, 

aptach— Varta Maps, reviesd = - 

Exotaxp axp Wates eng >; VL2; VIL S; XXLd, 4; XXV_ 13; XXVL 
x; XXXUL 4,16; XXXIV. ate 13, 4, 15, 16; XXXV. 10, 18, 14, 5 a 1; 
XXXVI. 1, 15, 34, 15; AXAYIL sth pex 8, 12, 138, 14, 16; XOL 1, 2,8, 
6,1 7,8: 3 Xvi i, 3, 4, Nie ae RAK, TA ts RLV. 2 8, 
6,7, 8; v. 1,24: XLY ; 


10,14, 15: XII. : f 0,1 

12, 16; RK 2: XLVI, 7.15; Ld: LIV. 6: LVL 9: LXV, U1, 16; LXX 
15; LXXIL 6; LXXUL 4; LXXIV, 5.14; LXXVIUL & 18,16; LXXIX, 
13; LXXXVL-&. arte cK aT R XXIV. & Hampshire, XXL} , 5, 2, 
XXXVI 16: XXXVIL 9; XLE 1S; XLIV. re 6, 8 10, 18; XLV. HM L 

LOL 2,5; UXIV, 1.8; LXV. 2, 6,10, 11; LXX.4, 67.9, a UXXL 4, 
6, 6,7, 8,9, 10, 12, 1%, 15, 18; LXXIL 1,23, 4, 67.8, 10, £4 LXXIIL 1, 
6, 7, a 10, 18, 15; LXATYV, 1, 2, 4, 5.6. 10, 12, 18, 14, dy LXXVL 1, 
Kent, 11 #, 12, 16: iu. 5; IV. 10, 1; X. 5,8, 11, 14, 18; XU % it, 12; 
XXX). Os XXX 1L4: XLIUE. 4, 5, 6,9, 10, 41, MM, ‘ Wi: XLIY. 1, 2, 3, & 

9, HM, 14; ore a, 4, 6,6, 7.8.9, 1. li, 32, 18, 1B, 16: LX. 4, 8 12; Pox 

36,601 > Middlesex, XXY, 1 berland, XXXVE 4. 7, 

14, 15. 16: SEXVIL rib rhae 10, is, 1, ec bye XXAVILL 5, 0, 12, 1, 14, 35, 16 
XXAXEX, 11, 12, 13, 34,18; aia 23,7; XLIV. 1,2, 4, 7.95 XLV. 1.23, 
4,5. 8 7.8, 9 10, 1d 41 it XUVL 1, 2,3,3, 67, 8 9, 10, i, 1218, 
14, 16, 16; XLVIL 1,5, 9: it ~24s DVL 1) LXE, 15; eparen 
1,3 9, 4, &, 6,7, 8.9, tb, fi, 12, sia 15, 16; LXXXVUL % 4.4.5, 0,7 , 810, 
11, 12, 15, 14: UXXXIX. 18 4; XOVL 4: oy. 1.2.5, & 10, 18s Cx 1 
#, 4, th, 7.8, 11, T2; CIXa, Lb Surros, IV. 16; VIL &, 1s; XX. 845 xxi S 
XXXVI. 1.2.4, 5.0 78, %, Wit ye % 14, Sa 16, Sussex, LV. 1G, th, 12.1%, 
15,16; XL %, Thy Nite 1! XIV, 8, 12; * 4,5, & 7, 8.0, 10, 11, 12s 
XXL 4 10, 11, M4, 186: XXIL 18,14, 15; Sait 18, 14, 15, 16; XXTY. 7,0, 15: 


e+ 
> 


ceerecree 
BROS Pr pe SS 
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XXMYV, 2.3, 4.6, 7, 10, 11 1, 15, 16; XXXY. 1, 2,3, 6.7, 3, 0, 10, 12, 13, 14, 
18; XXXVE 13,3, 4,9, 14,15; SXXVIL 1, 5%, 7,9: XLIX. 3, 3, 8, 10; 6,7. 


London, Inilex, bi five sheets, ot) 6 scale of three inches to one milo, showing the 
rovised sheets on a aoalo of five feet to one mils, 12+, A7., or se ly 28, Bel. each, 
Index, on 4 wealo of one Inch to oun mille, showing the re sheets On & seale of 
five feet to une mile, 20, Ge, 

Index, on @ seele of one inch to ono mile, showing the revised sbeets on a acile of 
twenty-ilve inches toane nile. 24, bd 

Tats, cn 6 orale of ung tage Selene ile, showing the revised. sbeols on-n sone of 
#ix inches to obu mile, 2s. 6a 


Publications teaus} ince September 8, 1897, 
l.inch seales— 
Exanann ann Waves>—164, 165, 173, hills photozincographed in brown; 281, 312, 
327, hille Senne sl in black or brown; 202, 267, S04, 9438, revised, hills en- 
gravel in black or brown; 256, 270, hills engraved in 1s, ouch, 
8-Lach—Qounty Maps :— 
Exo.axn asp WAcps:>—Hampshire, 20 x 2, 22 wx, 35 a.m, 42 yw. 43 am, 48 Sow. 
aw, 40 XW aw, 1 xn, a2, Ol aw, ow, 57 sw, SD ow, wR. tt 
x.W, eR» 1b wn, 20 sw, Surrey, il »w, an, Wiltshire, 73 ».w., aw 
San, 50K, 1s, onob. 
25-inck—Pacriali Mayo: — 
Eyu.asp asp Neg >—Cheshire, XXIX. 3,6, 11,14: XXXVI 3, 6, 7,10, 11, 44, 


15; XLV. 2,8, 6,7. Darbam, lL 7, 10, 1, i JAW 9, 18: VE 3: Vil. 1: 
XL 10: xekiy & 10; XXXV. 3: XXXIX. ig; XLL & 10, 41, 19, 14, de. 
XD. 7,19, Wh My XL, 10, 18, 1, U8: xuiy. 1,9, 10, 18.0% id: XLV 


5, 7, 3, % 10, Ly XLVL 4, 7, (2: NLVOL 1,2, Essex, 10 16: 111.1 3 9. 10, 13, 
14, 15; iv. 1 14, 15, 18; Wii 13; VILL 6, ar? 15; IX. 1,5; XL 4: XIL 10, 
11, 14.15; XV. 9; XVIL 4, 6, 7 ti, 1 ie; XVIL #, 9, Io, 11, 12, 13 M4, WN, 
16; XIX. "10, 11, 12, 13, 14,15) NXT 1G; XNVE to: XXVIL 1 1, 2 $, 4.5.6.3, 


&, 15; XXVIIL 1 2, 5, 8. 8, 10, 32, IM 14; NXIX. 13; XXXL 4, 7, 1k: XXXVI 
3, 7, 8: XU 2, fy 5: Teste >: LX¥. 7: LXXVIIL i , 183 LXMIX. 3; 
UXXXU. 7, Ub; LEXXUL. 16; LXXXIV. 8, 1 1, (2; LXXXY, 


XLV, 9; LIL 8, Gxnd i) EXY. 7; LXX 12 4: LXXL 44; EXMIC TT 
14,16; LXXUL that ates 9, LXE 1; Vil 4; LXXIX. 
2.5, 67.8; LXXX, 94,7; LXXXLL2 34 & gaat 
Tid: tt, §, 19: AV. 1%, Ma. 15; X. 6; XV. 12: XIX99) XX XU 10, 11, 14; 
XLIL 3; XLV, 4,8, 7. 40,12, 1 15,16 LUE 14; LIV. 1, 2.4, 8 7.8, 0 10, 
11 18, 14 LX. 15; LXUT. 9, 4, 7,10, 11, 12, 14, 16,16: LXIV. 4.9, 4. 6,7, 
4,9, 1h Worthumbertand, XXIL 14: XXIV. 11. 12,15, t6- XXY. 9, 10, 11, 13, 
148; XXVL %, 6, 10, 1, 18; EXIX 8, 4,8. 12,16; XX 1,284,554, 5 
0, 11, 18, 1 18, 185 XXXL 1, 2.0, 6, 9, 19, 14: XXXVI, io, if; RXXVIL 
: 8) XXNVEL 1, 2, 6, 7, 40 1; SXXIX 9, 1, iS: LIV, 8 
EXKXIX & 1by XOVEL 2; OKA! 9. Gurewy, X 15, XXIUL a: XL 4 
XLL U1, Buasex, XIV. 19, 14, 19, 16; XV. 14, 16: <XIL 8, i: XXIV, 4, 812, 
15, 14; RXV 29 4 8, 14, 15; XAXNIV. 8; XNXV.4, 5 li; XXXVL A 
g, 1, 11,14, Ih; RXXVEL 23,06, 1, U4, 14, 19; XLIX.'S"4, 5, 6, 7,9, i, ig: 


Sie 


L i. w. A, &, i}, ea 
ab , Agent.) 
England and Wales Bartholomew. 
Ye Row! baat of England and Wales from the Ordnance Survey, in 12 
Stunts, Soule $s hed, 4 gone ite to-an inch, By J, Bartholommw & Ua, 
Edinburgh, 1897 Se. each, mounted ow cloth, Presented by the 
il et proparod for the use of cycling to riste, tourle 
are clearly aliown, und ange Penal towns and vilingae tne aber ic nem The 
map would boats besa ‘snore ws rays clinte If the differoncos in olevation at poltite 
along the roads hed been eee oy indicated. In addition to the purpose for which 
At has been yrobliahed, this forme an exevlient gesioral nap of Rxeland and Wales. 
Germany. 


Kéaig! Preuss, 
Karte des Douteclen Reicher Horamecgeben vou der Kartogr 
(oy Hak ay teeny re yee Sheets: 879, Hibertiold : 429, 1 
bose wore Beale 1: 100,000 ur 17 stat. mile to en inah. Price P50 marks 
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Geography. 
Historical Atlas of Modern Europo from Hs the Roman BE 
[serge men wkbesaedialls pr pmol ewig ew Wark, coanected with Ruropenn 
tory. Edited by Reginald Lane Poole, » Leoturor in Diplomatic 
in the University of Oxford. Parts a, x1. ead ait "Oxford The Clarondon Presa: 
Loudon, Edinburgh and Glasgow: Frowde, #.4.; Edinburgh: W. & A 
K. Jobneton. 1887. Pyice Se. Od. Presented by the Clarendon Press. 
“* % contain«: No. 47, Poland and Lithounts bofare the Union of LOTTE Nvey 
Nisbet Bain; No. 54, gt ae wo in 1066, by Jamee Tait, a.; N 
i the Lombarit i, So8- W Prof. Bary, tirru. Part xi: 
after the Peace Weatpbalia 16 ee y C. Oman; No, adie Hungary, 905-1382, 
Nisbet Buin ; No, 67, Northern Italy in the Fonrtounth Fifteenth Centuries, 
K. Dorothea Ewart. Part xii, : Nee’ $7, Germania Sacra, ilnstrating 
tien] Divisions in the Middle Ages, by the Editor; No: 48, Poland pond the 
Vanlon of Lablin to the ngs Partition, 1569-1795, by R- we: 5 ad No, 68, vate 
after the Pasco of Lodi, 1454, by Mias KD. Ewart. ‘Each of pe le wecom 
by explanatory letterpress by the several shih 
Ireland. 


Bartholomew. 
Map of Donegal. Seale I: bopeapen geek ge tranny Map of Conuensara. 
Reale 26,940 or 4 stat. miles to'wa inch. By J. Bartholonew, puaa W. HL Smith 
&8Sona, Lonilon. Presented by the Publishers. 


Isle of Wight, ote. Bartholomew. 
Map of tho Now Vorest and Tale of bade ape By J. Bartholomew, r.nc8. Seale 
126,620 or 23 stat. mile to an inch Bartholomew & Co, Edinburgh, 1897_ 
Preeeenticl by the Publizhor, 

North-West Frontier of Indie. Bartholomew. 


Hog eps Rpecina! Map of the North-Western De oa of India. Seule 
Sapogge deckertag whe sag Veo meen Ealinburgh : J. Bartholomew & Oo., 1397, 
ie ls. Presented hy the lishevs. 
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F: 
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Indian Government Surveys, Surveyor-Gencral's Offics, Calcutta. 
Toding Atlas, 4 nilles to an inch. : No. 29, district Gujrat aud ne of 
districts Thoin, Rawal Pindi, and Blatt Sialkot dang “om of Kishtwar, 
Nowshera, Badrawar, and Jamin (Kae ofl ducnes parte of districts 
nee and “pa eg Camere he Indur nat iipes Tan a izam’s dominions, of 
agpur, end Bhandars, and of Native Stato Bastar (Contrul 
Wrovineta) ie. 7 Gantt Cees Jeput und parte of North Areot and Salen 
(Madras residency ), and Kolar o tava No rhe party of districts herrea 
(Nizam's dominions), of Kiatna, and Visayapatam (Madras Presideney 
and Bastar State Central Provinees); No. 107, parts of distriets Sarbalps tr, 
Patna, and Kalahandi (Central Provinces), Band, Daspalla, Nayagar, ete tape 
tributary States), and Gooweur, Kimedi, Jeypur, und Ganjan (Madras Piegl- 
aa No, Ma, porte of districts Burdwan Hi Bankum, Maabhum, 
ft, Singbhum, Lohardaga, and Balasore (Bougal), and of e — oe 
Maya butury States Capac th No. 120, parts of districts Nad 
Jisore, Farilpur, Dace, Murshiiabad, Rajolabi, Ayame Bihan, 
Malla, Backergunie, and Pubua( Bon Quarter-8h ots; Mra pr 2 shone 
thy sasha See h-Weatern ee eee ix. selene $i 


nuagarb, 
Jotpur, Nawa Minor Native States, (Bombay Presid 
Aaa parts oF Dstevpin Jodl purge) 


2t xr, parte » aod Sirotes (Rajpulans Ageses), atl. of 
Idar, Danta, and Palan wh atge ty ton (Bombay P euey); 36 ¥.W., parte of 
distriotn Ajmore and Merwara, Jodhpur, and Oodeypur (Native Statue of Rajpa- 
tank); NO xn, parte Of Native States Gentes cott eed tuane Agency rar + Agsusy), 
and of Oode , Tonk, Bandes, and Jhalinwar ( tO uw, 


parts of Native tee Staten Oodeypur, Tonk, and Apr ap (iajpa iam, le asic pea 


Fao (Central io o.%,, part 

ad Dl eerie Prion: 1 ras rt Janu, sf proerterate “s 

u ie 

angabad and Betul (Contral Provinest) avd ths ative Halen of 
pate ot ttior se dat Bane te 53 yw. patho tbrene 
Sindhia), Indore (Holkar), and Dwas (Native States, Coutral Ind 
Sue: rie of I oe and Nimar (Central Provinces), ereags pty 
Deowas, Dhar, acd Gwalior (Central India Ayenoy); Grek hats et ieee eh 





a 
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Naini Tal, Almora, and Pilibhis a NW, eine snl N (Native a 
O67 x, ee of slistricts Mf Bijnor, nigeria bi Naini aad @. 


P and Ratopur (Native Site): 70 x.w rts 
Hamirpur ai Xi _ Broviuens). Sangse : ind Dasooks“(Gontral Provinces pal ane 
Native States G Ovotiha: Baa lanes: ap ase Khaniadfana, Char and 


Chhstarpiur Cental Todia sonny): 70 ¥W.. pe ee ie Balam Trshnopaly 
and South Arcot (Madras Presiden aps 105 i (cht tricts Palaman, 
Lobardage, snd rears yy and Juah rN ‘7 N ). Bengal: 125 
se, parte of Saath Lemna Cachar, and N ills rye and 
Native State of Lill Tippera (Bongal ; 126 ae. aur rants district Noakhali, 
Chittagong, Sout) Lushai Hilly, Native State Hill Tippera (engal — s 
Nortt: Easual Hills (Assam) —-Ladia, additions to railways to 1894, 64 
incti, 4 sheets —tndia, additions and corrections to rnilways, March, 1896, 96 bev 
wan pachi—tmbey: Surrey, | ine to a mile, Sheets = No, 208, parts of district 
Ratnagiri, and Kolhapur and Saruntvadi States, Senson 1893-94; No. 243, district 
Bolgaun, Kolhapur, Savantyadi, Sangli, aud Kurundyed Stato, Season pause ; 
No, 245, districte N. Kanare ant Bel Seawt 1892-93; Ne 302 parts of 
dintriots Kelgaun and Bijapur, ant Kolhapur Agency, Season 1894-95; No 397, 
ports of district por, and Kollapur and Satera Agenvive, Season 1894-95: 
No. 520, parte of inriet Bijaper. mand Kolhs pir and Satare 
1891-95; No 336, diatriots Dharwar aod perma ats (Madras), 
Reasons 1882- 88 and 1893-04.—Lower Burme Surver, t inet toa mile. Na 181 
(2nd edit nts Henna Thatrawaddy, and Prome, Soneone 1882-85; No, 
1b2, d d waddy, Senson IS84-R5; No. 420, district 
pag or ety Nou 42), district Amberst, Seanvria 1890-01 and 1893- 
4; No. #26, distriot A tnherat, Season 1893-94: No, 427, district Amberst, 5 ae0n 
}RUS-94: No. 428, district Amherst, Season 1899-95; No. 475, district funton, 
Soae im 184-95; No, 470, dintrict Asm)erst, Senen Fp 8 we 8 AE org Euatern 
Seog le pbeptein nh (4th edit.). Parts of distriote Sylhet, Oxehar, 
Khost, aod Jaintin ns N Hitis, North L cen Hille aud Native 
prerk Pot nipur (Assam), of by send Chintwin aad Kathe (Upper Barma), aod 
Native State of Till Tippera (Dengal), 1896; No. 15 s.w. 4 miles to an inch, 
parts of distrieta Sylhet, Cachar, Nowgong, Kbusi, and Jainile Hille, Naga Hills, 
and Native State Manipur (Assam), Seasons 1860-76; No. 15 <m. (7th edit.) 
a Moavipor (Avena) aud of district. Bc Sei Chindwin and Kathe (Upper 
Seasons 1881-82 and 1686-94,— penis, an railes to ee a 
poets 0.2 rece so parts of Lower Condes, pe ea ae ay 
Meiktila, and K Buran), Seasons 1 daw, (6th x edit 
] parte of districts "Kath jaime, Sliwebde, Ruliy Mines, and Northern i Statins 
ft (Upper Hern), Seasons 1886-05; 4 sw. (7th edis,), pee of dintricts Ruby 
ines, Bhaebo, Sevainy, and Mandalay co Burma), snd of Northern Shab 
1836-5 - FAP esl Actes mm Shan States, Uepw Burma, 
Pisstanes ork Survoy, 1 mila to 
nti fueh. No. 69 (2nd edit.) districts Naini Tal and Garhwal, Seasons 1 1868-0, 
1879-75, ani 1683-00.— Survey, i mila to an gyi Na ede’ nul edit, ), 
of distzieta Chitaldroog aod Dherwar (Bombay), Sau $3 aud 
Seu Barr India and Rajputine Survey, t inile te on tach, No 20 (od 
ae Nat of Jeypur ae tera Agency), Season 1865-66.—Uppor Burma, 64 
n inch. with addi: and ourroetions to 1896 —Skeleton may of tle 
ge werrommilige countries, 22 miles to an inch, with additions and cor- 
2 to rallwa: Peet d plea 18%-—The Province of Assan, 18 miles to 
- inch, with tions aint corretivns to 180—oute Map for the Wester 
eum, Pusjab, and Northern India, with portions of Afghanistan, 
, ote, 32 ang to an inch, with additions to mllways, 1896.—Calouttn 
and surroundmg couu! 1 mile to an inch, Desember, 189¢.—Ma thowiug the 
_ and limits of tty of the total eclipes of the pun in India on the, 2hat 
wars, 1808, 6¢ miles to an toch, November, 1814 —Qunventionsl Veotionsl alyns to be 
il em foal mage, with widitions and corrections to pr eckay ewre 1898. — 
Uhbart of lations oo Segeyamy ah pa s - @iniles 
to ati inih, Seasons 1834 whan re of Age al and 
Traversing, Gujarat & sei raNene es oe ny mailos to an inch, Seasons 1834- 
FO) 2 olneta — Datrict ed ema t y Bengal, § "miles to an Inch, 1801 —District 
Halachat, Centr! Provinces, 12 miles to ap heb, 1897,—District Shahahwil, 
Kengal, 8 miles te on ineb, 1804-—District Chhiodwara, Contral Provinces, 8 
rniine to an inch, 1897. District Jellandur, Punjab, 8 miles ts ax incl, 1897— 
District Khulw, Mengal, ¥ miles to at inch, 1840,—District Nimar’ Cential 
Provinces, 8 miles to un ineb, 1897.—District Goalpan, Asam, 8 miles to an 
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inch, 1507,—Distriot Cawnpore, N.W. Provinces and Oudh, 8 miles to at insti, 
1893,.—Garhjat States, T: States of Chota Ni Bomgsl, 8 wiles Sook 
inch, 1396,—District Mooltan, , § miles to an 1896.—Distriot Naini 
Tal, N.W. Provinces and Oadh, 10 miles to an 1893.—District Banus, 
Punjab, $ miles to an lunch, 1896 —Distrist 24, Paranss, Provinces, Bengal, 
4 to an inch, with ourreetioos and additinms to July, 1806—Diatrict Dacca, 
Lower Provinces, Bengal (2ad edit,), 4 miles to an inch, with additions and 
corrections to rowds, etc. to July, 15L—District Gaya, Lowor Provi Bihar 
(Bengal), 4 milea to an inch, with oorrections and to’ tinendiantae ana 
tullway to November, 1890.—Distriet Lakhimpur, Assam, 4 tiles to at inok, with 
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North-West Frontier of India. Stanford 
Stanford’s of the North-Western Proutier of Todia Sealy 1+ 683,600 
ir 10 #tnt. miles to aninch, By B. Stanford. 
ment. Tomdon, 1 Presented . 

AFRICA. 

Central Africa. Hassenstein. 
Neue Belssrouten in Mamngn amd Itawn 189t bis 1895, Mir Benutzeng ¢iner 
Origi dee 8. G. Macr. Roclens, bu tte des Pores 

ust yon Dr. B. Hassustein. Seale 1 : 750,000 or 11-0 stat, miloe 
to an ine! i Jabhrgang L807, Tafel 14. 
Gotha: Justus Perthed, 1897. Presented by the . 

Gorman East Africa. Kispert and Moisel. 
ft Ok ate Soale t+ 800,000 or 4-7 #tal, miles to an inels. 
Sheet : erlagahand) 

Reimer (Ernet Voheen) i 
AMERICA. 
British Columbia. Fletcher, 


Map of the Bast and Weat Kootenay Distriet. Seale 1! 280,160 of 6 atat miles to 
aninch. By Frauk Flotoher, rts, Nelson po, resented by the Author. 

The present edition of this map has been corrected te 1897, and contains a | 
amrant of information as to the loostion of minerals in the district. The 
which have boon mirveyed by the anthor, and appeared on the earlier elition of this 
minp five the feet Hime, are slwwn, 


Patagonia, Potermanns (oographische Mitteitangen. 
Karte dér Chiloniseh- hechon G im Feuorland, Nach 
Aufnahmen der Subkom: oon ISH-1995, 1: 500,000 ur 7-0 

‘clermanne Gi 


toan inch P leographlache Mittetl 
Gotha: Justo Porthos, 1897. Preaented by the Publisher 


32. 
Those five sheets inolude portion# of Southorn Peru, and appeur te have been com: 
iled from the most recent and rollable istormution, The hill-work 4s whaded in 
wh, and the rivers and Inkes in biay, the combination being very uffective. A full 
explanation of the vymbols earployed is givwn at the fout of each abeet. 
Ouly five alieete now remain to com this map, whinn te br far the best of this 
country which has ever boon published. 
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AUBTRALASIA. 
Tasmania. Department of Lands and Surveys 
Mineral and Land tuap of Tasmania, Seale 1:259,400 or 15 stat, miles to an Ingh. 
he paemenal agin eit Hobart, 1897. Presented by Land aud Surmy 


Tasmanin. Department of Lands and 
Map of Tasmania. Seale 1: yaa alee moilee to an inok. ae 


Lanila and Surveys, Hobart, 1897. Preaented by she tp ant Survey Ofloe. 
GENERAL. 


German Colonics. Langhans 
ay woo Kolunial-Atios, 30 Karten init 300 Nebenkarten. entworfen, bearbeitet 
ben ton Paul Lan Erechient in 15 Bo vrsa lana — mit 
2 en 13, Mand 15, Gotha: Justus Perthos, 1897. Price) mk. 60 pf. 


gialgen contains No 7, showing German rolonization in Euatern Europe; No. 10 
hig seb hae Bea Gorman Enet Africa, Part xiv. contsinas No, 8, nup showing 
tee distribution ermuans in Netth Amerion: No, 22 tk Sheet tv. of « tap of German 
Esst Africa. Wart xv. coutains Now. 20 and 2), orytapet ryt peony th Armee 
a the atlas, and other explanatory 


With tho issue of those parts this exoelient atlas is now complete. Tho tupd 
throughout have heen compiled with the greatest peestar yet maytag drawn, are 
quite up to date of publication, and contain a vast amount of information with regard 
to the German culonics. 

CHARTS. 
pr tare rs ER Hydrographic Department, Admiralty. 
Charts yall at H Meee Admiralty, 
July and August, 1897. Presented hy the , through the TH; i Frames 
No. 


laches. 
1452 m = 488 France, north coast —A to L’Ahorvaa’b. 22, dd, 
] oof = 23) Plans on the west ooust ¥ :—Port Anzio, Gaeta bay, month 
=i ie Tibet (epic) Te tal 
4 1315 m = 120 Bermuda islands:—Tho Narrows. 2 


1926 m=40 Formosa, weat const -— Am h 
2878 m = 58 Saeeetecs — int 
wast coast of Kinsia >—Port Inokushi, Port Yonosu. 


2207 ma, Sheet ix.:— Plan added, Paria anchorage and 
ae Kas: Diego bay te Cotoeption point, ete: ~ “Plan al Bone Meta, 
279F Anchorages off the const of eee New Cuylor 
harbour, pnw weet reel Clemente istand), Sonth-nsut 
1108 Tlarbours and iichiomees ta th in rig Red Son :-—New plan, anchorage 


of Hawolya. 
Seu oF 2 Onna s= Pa 
; be er ; added, Ola anchorage. 
Charts Cancelled. 


Ne. Cancelid 
100 Civite Veochia to Poli-\Now Chart ¥ 


} omatryy. a ecine om the wast const of Taly 
2092 Louisburg harbour. Tocbeer t ‘ 
Mle at of Santa Monica oa Now plan if Satia Monies on shect. 
of bay of Nin aud\New Chart 


Ww Plan 
Port Mandaon on this eheot. Nin ba 
700 Mokeebi 1 y and Port Mandaon , 


Mo, 
». 180 
» 2602 

899 


anil” viene 
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Charta that have received 


Corrections, 
Leash Catingtr 2a lad, ont : Low hatin Sclinoe "125, 
ry Ve Te ooust > in entrance, 

Belgium B00, A on the and west comets of 
Bolabercon Osha, “fultic sea, 2259, Baltic oophe he ager etre 
2997, Gulf of Bothoit>—Hango head to Sonth (Juarken, 2229, Sensei: 
Eutrunce t Great and Littly Belts, 2116, Balthe eeu >—Great and Little a 
438, France, north const:—Cape d’Alprech to Ambletowan, $4, Spain, weet 
coast: —Cudiz harbour aud approwches. 2157, Sardinia >—Maddalena and adjacent 
islanda, 1180, Moditermnean >—Bonifacio ‘etralt. 807, Bermuda:—Prom thw 
Narrowe to Hamilton, 2740, Iooland and tho Faeroe idanda, 505, Tooland, 
wevsteri: porting, 666, loeland, waster portion. 2783, sv: :—Portland to 
Sneforls Saket. inv7, Newfoundland }—8t. Margarst bay aud Osutors harbour 
797, River St. Lawrence —Quobeo to Kio sath eto 1207, Central pepe IrG 
River Dole, 23H, Gulf of Mexico :— bay. 537, = Rag oegnl Core 
ronet:—Ceara bay 2580, United States, west coast:—San Die; ro he 
Mendosine S70, "british Columbid -—Quateino wound. 592, Btn oe nbn — 
Barclay sound. 607, Africa, weet const :—Ezitranes ts the Salnm unlee 
rivers, 1008, Afrion, onat const -—River Pest ng 674, Africa, cant poe — 
ee-Salanm hurkent, 758, Semana -- pe St. Andrew to oy hay, S78, 
Madagnerur :—Manromanjo point <a Mabaieiecs bay. 828, Bay of = 
Koronge island toWhbite poiut. 832, Bay of Bengal :—Rangoon river and ap roaches. 
$23, Andaman lelacds 9418, Eastern « og Ronde western portion, ‘Strait 
of Makassar, north pat 2057, Strat of Makuresr, south part, 25977, Eastern 
archi ‘—Between St Bernardino anil Mindoro etralte, with ner 

1200, China --Chifw ot You-tui pire} 806, Japan:—Sendal tay to 
Miyako bay. 275s. Austeulia, northern portion, 2650, Strait of Turtery and 
entrance of the Amut river. 1036, Australia, west cosst ; —fupe Cavier to 
Champion bay, 1750, Australia, soutl coast:—Port Adelaide, 1018, Australia, 
east coset >—M island to Srp houd. 1469, Porta in Arafura rea. 
1080, Tasmanias—Pamer river Tamnanias—Port Hobart, 2720, New 
Zealand —Munakry harbour. esas, ‘ow Zealand, south island —Oook strait 
anchoroges, Sheet 2, 2459, North-weet Pacifin dora, 2659, Solomon lalaucts=— 
Gavutn aml harbours. 
(J.D. Potter, Agent.) 


United States Charts. U.S. Hydrographic Office. 
Pilot Charts of the North Atlantic and North Pacific Oceans for Septomber, 1897, 


Poblished at the Hydrographic Offer, Washington, D.C, Preeented the US. 
Hipdrographic Ofte.” * | ad 


FHOTOGRAPEHS, 
Jamaica. 


Ten Photographe of Jamatioa, taken by Oolonol A. Swinton, u.a, 1892. Presented 
hy Colonel A. Swinton, MA. 
This fe « series of ovlargemonta, which are chiot “eenagap ae showing the tropicul 
peg map =~ island of Jamalen. ‘They are us follows: (1) Moteague; (2) Rerow 
+. (4) Cotton hoo incanpaht ts) Cotton tren, 


) a 
singer oa (6) Cabbage pulm, near Claremont ; (7) Coco-nut palm, Monoague: (8) cee 


pale, Spanish town; (9) Ovho Rios; (10) &t Aunu's hety’, 


Mexico, Stephensoa, 
ae me ratty “7 taken by J, \ gon acon eden Fn al yap Fv the 
<2 Werte: Iway peur Mag 1897. 
on, 


This series contains fifty-fonr photographs taken pti dts Mexican Westert Rail- 
way Expedition, 1807. The gerester numbur are phetugraphe of the country through 
rac parlor ft county h Pe orgpe wad their d flings M Breogie. tat 
ny on of ooun ~ the uatives wo Ww Ww 
and unclent mins. The folluwing fe & List of the sn ay 

(1) Fuerte river—Font eta Baca and Ages Gullanto: Hacion:ta, Bl Dorailo, 
Agua Cullente; (3) Hielonds, El Dorado, Agua Caliente; (4) Havienila, Bl Dorada, 
Agus Caliento! iy. Mr. J, Gurdon L. n bet mesh rey aoe, chief of the exnedition— 
Mr. O. V. Lane, mining prospector: (6) Mr, A. Krauss, mil =~ contractor, Bristol > (7) 
Mr EWI. Moon, ae. pver, Oe, clile! enginuer's assivtant; a ) Dus Feanuisco Lassie, 
volintary guide botween Agua Usliente and Batopilua; (0) Doetoring a mule, Agus 








, 3s oe == 


~. 











~ 





O64 NEW MAPS: 


Onliente: (10 far's “distillery Catientes (11) Carpenter's sho 
Caliente : i reearit 14) Maya cee (15, 16, 17) Dam aad hot eee Agnu 
Qalionte 7°18) View of Agua aiaanl (ig) Tones at or cntpa ahd ca 2) Mo 
~ Azun Callente ; (21, -22° 25, 24) Views of t 
(i) Sepontrn valley, oar 0 Gi ey 5) aan (& eit at By iailve ve 
oy. a yy (31, ahi wile - 


mine Workings at 


al Septentrion: | (35) Onaamatee ha 
Bobatus ¢ Pi) M tafun inthe secteur Madre: a eae ia) Tar yar 
Cuiteoo: (41) Oliunch, Cniteoo; (42) Indian Mozo; ¢ fans at 


Between Cuitéoo and Toa Twsootes: (45) Low vio Sy Mie Hough; (a indian 

hut at Oriohivo; (47) Barranes (le Cobra: (48) Indian aes an ving at Barna 

Cobra: (49) Neat Ajitow; (60) The judge's eonch, Boooyna CL) The Judge's veto 

at nt Boooyan (52) Church ut Boovyna: (53) tollaes Secae jan ehildten, 
Bocoyna 


Morocco, Loch. 
Twonty-five Phot of Morgooo, taken by the Hon, B.D. Looh, during Sir 
ates Nicolion’s Prevented by the How, B.D. Lesh. 
Pies Miss Sat oie of potore ies 69h SN BRhjpcta’ are well elicaey. 
Tt consists of tho following f 


talcan from meat: (8) Manior ton frum eat 1) Ain Rashé oy 

Maratea? 4) £9 "Gluten fase takes hee Kaahah-el-laive ; 5) The Wai Nelle 
g eouth, Ating mountaine in the dintanoe + OE sega og towurde Sultan's 
Parte city; (7) Two soldiers of li Legation; (8) Gateway in 

fin 3 (9) Gateway into the inner part of the Kesbah-el-Glaiva: (10) Busik's 
house and Zarkten at @ northern entrance to Ginive pai; (11) View looking purtt- 
wont whe top aes #13) Avenne of orange and olive trees in the Mamonia 
was quartered; (13) Kontahia moaque, 
Morte it Bh) Wail-Trualft, near Moreno elty ; (15) Group, taken in the 
thuiva: (16) Porpwogs oe an bang Moroeno rity: (17) No title; 18) No 


stent (19) Taken from of Gisiva pane "looking mouth ; ohG it 
Inrgo custlo ng to eer, Kaid of Gluiva, situated an (he sulle sia side of the Atlee 
morssituine) > (21) over Wal Ghadatin Atlas monontning ; (22) View of the Kasbul- 


el-Glniva; (23) Jibel Ofrard, taken ‘from the north: (24) Jibel tak 
peak about G00) fest abeve seadevel, nnd about 4000 foot above 4 darkten: CA) Tht 
Abalum Ould Haj Mauti Meynozi, Kalil of Shuonia. 


vadhecy re oh er aaes of Realit, ‘eral by ‘ 


Forint of Tosh what 
t 7) waterfall in hille of Tall ‘a 
meas rivers) dean pg: dela rae private reheat sal Pebei ead 
pate or" Karpenn hah" 4 ‘ 
at Healt; (6) Poasents roturniug 10 thle sities et ests 


Famous toturuing to their vi afte 

wares at Healt: TG en La ad hot ot * Be vt ~einall lakes rip ahaa hpi Shins 

showing hum dd £8) Rond being conatracted a 8 Rieian company 

been Ken ba Kasvenny 0) Rilaiter yer tne) tear Menjil, betwoen Leek 
w v) uh Amaetet, Pa { 

marcd Sec )The ig we ff the Britheh Consulate, Rewht ; “Ci2) Ty Ms te wee ee 


*cpaian ilerviuh : 

Beste tae Baste (44) Country hy : 

(ie Loe te. boo 9 oe in iwi): ta) ae no ai cana by terror areas gentleman 
a Ww te 

aden trad bone I Spectacle, . miutabad, showing evnstraction af 
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THE PRESIDENT’S OPENING ADDRESS, NOVEMBER 8. 1897. 


Dente the recess geographers und explorers havo not been idle. Pro- 
gress has been made and good work has been done in several direction, 


to which it becomes my duty to allude in opening the present session. » 


The most important step taken by the Council has been the resolution 
to grant diplomas to student» who had gone through » complete conrse 
under Mr. Coles; This measure has already had an excellent effect on 
our ayatem of inetrnetion, and I have no doubt that the diploma will be 
very highly valued, and sought for by inoressing numbers of candidates. 
Its possessor will, if his ambition leads him sither to aetive work in 
the field or to the equally useful labours connected with literature und 
education, find that our diploms will often serve hin in good stead. 
Oar graduates will be included in the list of referees, 

The gigentic task of making a classified catalogue of our library ix 
at longth so far completed that the tickets are all arranged in conti- 
nents, Asia ie arranged in oonntries and has beon wed by Fellows, aol 
Enrope is quite completed, and has been much used for referenoe, Cards 
for all works and periodicals of tho last five years are kept complete and 
ready for the use of readers. “he whole number of title-cands ie 71,735, 
The execution of such a vast undertaking involves much thonght, as 
wll as hard work, and reflects great oredit on Dr. Mill, our librarian, 
anid on Mr. Heawood, his assistant in this task. 

Before passing on to the work of our explorers, I must dwell on the 
loss we have sustained by the death of Sir Rutherford Alcock, I waa 
his colleague on the Council for a period of twenty years, and had good 
reason to know how anxions he always was to farther the beat interest= 
of our Society. Judicious, patient, and courteous, he was csteenied by 
ns all, and his able advice helped ts cnt of iuany 4 diffenky, The 
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500 THE PRESIDENT’S OPENING ADDRESS. 


period of his presidency will always be remembered for the energy 
with which be advocated African exploration, the results of his efforts 
being represented by the memorable expeditions of Joseph Thomson. 

The recess has been signulized by the publication of two important 
geographical works: the admirable monograph on British Contral Africa, 
by Sir Harry Johnston, with its fascinating chapters on the scenery and 
the physical aspects of that region; and the ‘First Crossing of Spits- 
bergen, by Sir Martin Conway ; while we have ourselves bronght ont Sir 
William: Maogregor’s intoresting paper on Britiah New Guinea in the 
form of a small volume. 

There has also been much activity in the field, the fruits of which 
you will, 1 trust, gather and enjoy during the coming session, In Africa, 
Mr. Cavendish, who only completed hia twenty-first year last May, has 
wade a very remarkable journey frum Berbera, across the Somali country, 
to the river Jnb, and then inland to Lake Rudolf. He shares with the 
late Captain Battego the honour of being the first to explore the western 
shores of that lake; be has collected important information respecting 
the region between the basin of Lake Rudolf and the White Nile, kas 
helped to solve the problem of the Omo river, and has returned to the 
comstat Mombasa, With regard to Siam, we may expect another com- 
munication from Mr. H, Warington Smyth, whose two previous papers 
give us the eesurance that it will be » valuable contribution to our 
knowledge, as well aga source of pleasure to those who listen to it. In 
Central Asia the labours of Dr. Sven Hodin, which have been continnons 
during several years, are of great geographical importance. Among 
other achievements, he has ascended Mastagata to a height of 20,900 
feet, and mapped its glaciers; be has, at the utmost peril of his life, 
crosteil the desert of moving sandhills between tho Yarkand and Khotan 
rivers; ho has travereed a previously unknown route along the northern 
rim of the great ‘Tibetan plateau; ond he has aulved the geographical 
problom relating to Lob Nor, We hope to have Dr. Sven Hedin with 
us on the 22nd, when we shall listen to o paper of the despenst interest, 
read by « young but most accomplished and enthusiastic geographer. 
Dr. Sven Hedin has devoted himself to the study of geography since he 
was a boy at school, isa splendi:l linguist, and i# well versed in all those 
collateral studies which are required by those who wish to become real 
ailepts in our avience. 

Not less important and quite a# interesting wre the explorat 
beluy aurried on in the Afridi country by <a yiilich Gato 
Williaa Lockhart, Woe mist all feel enthnsiastic on reading of the 
skill and ability with which my old friend is conducting & moat difficult 
campaign, and uf the brilliant dash and devotion of the Gordou High- 
landers and other troops who aro serving under him. Aa Fellows of. 
this Society, we rejoice that the saccess of our arme alzo entails puvces:es 
fur the canse of gnography, 
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Our friend and associate, Mr. Fitzgerald, is also returning from his 
avduons examination of Aconcagua, which is believed to be the loftiest 
poak in the Ohilian Andes. Personally 1 have. taken. a gront interest ; 
in this last enterprise of the gallant young explorer, because I have 
known the mountain of Aconcagua by sight better than eny other in 1 
the world, gazing at it daily during many months that [ was at 







Valparaiso, and once having had a nearer view of it, from a ehoulder of 
the Campana de Quillota. That Mr. Fitzgerald will give us an 
exceedingly valnable account of his lnbours in the Andes we, who know 


his powers of description, can haye no doubt. I may add that there is f 
no region in the world Jess known than, and which offers s many 
geographical problems for solution 4s, portions of the Chilian Andes 4 
to the sonth of Aconcagua. 

There will, so far as Tam aware, be no new work from the antarctic = 
rogions during the ensuing geason, unless, as I hope, the Belgian g 
Expedition, commanded by M. de Gerlache, should be able to send rf 


news of any discovery before the close of the session. But the effort» 
of cur Council to procure the despatch of a British Antarctic Expedi- 
tion have never ceased. Lust Juno we had a conference, and subsequent 5 
correspondence with the Australasian premiers and agents-general om 
the subject; and wn appeal has since been made to Lord Salisbury. | 
Meanwhile Sir George Newnes has supplied funds for an enterprise, 
to be copducted by Mr. Borchgrevink, who, it will bo remembered, 
visited Victoria Land in 1895, on board the whaler Antarctic, com- 
manded: by Captain Kristensen, 1 understand that bis plan is to sail 
from England next July, land at Cape Adare in Victoria Land, 
winter there, and attempt td make 4 journey into the interior in the 
spring. We wish Mr. Borchgrevink al! possible sucocss in his under- 
taking. 

in tho arctio regions there hav been mach activity this summer, 
anil it is reported that it was the most open season that hay been known 
for many years. Woe hear thia from Mr, Jackson; from Mr, Pike, who 
sailed round Wyche's Land to the cast of Spitsbergen; and from Colonel 
Follilen, who has been in the Kara sea and slong the east sido of 
Novaya Zemlya. We look forward to an accoont of his second visit to t 
Spitsbergen from Sir Martin Conway; and to interesting papers from 
Uolunel Feilden and Mr. Arnold Pike, who will describe to us the vory | 





remarkable absence of ico this season iv two distant parts of the 
northern seas, 

In my repert on our existing knowledge of the arctic rogiona, which 
wus printed in nr Procee/fings for Septomber, 1877, just twenty years 
ago, I pointed ont that there were fonr important portions which 
nested exploration: First, the regions worth and west of the Parry 
islands, to be reached by way of Jones sound ; second, the north side of 
Greenland; third, the North-Rast Passage; and fourth, the exploration 
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of the archipelago known as Franz Josef Land. The first has not 
yet been attempted, With regard to the second, we hear of two con- 
templated undertakings. Mr. Peary intends to adopt the plan of taking 
Eskimo families up Smith sound, and, with their aid, to discover the 
most northern land to the north of Greenland, Captain Sverdrup, 
Nausen's companion, is fitting out the Fram, also with the intention of 
proceeding np Smith sound and exploring the unknown part of the 
north coast of Greenland. I greatly fear that neither Peary nor 
Sverdrap have any adequate conception either of the difficulty of 
navigating the channels beyond Smith sound, or of travelling over suoh 
ioe av is met with beyond Hobeson strait. ‘This was not the route | 
recommended for completing the discovery of the Greenland coast, an 
achievement secon to none in geographical interest: The third enter- 
prise enumerated by ine in 1877, numely, the North-East Passage, was 
achieved by Baron Nordanskjild three years afterwards, It wax reserved 
for the Juckson-Harmsworth expedition to achieve the fourth—the 
exploration of Franz Josef Land. 

We now have to woleome Mr. Jackson, Mr. Armitage, and the other 
mombers of the oxpedition on their safe return, and to congratulate Mr. 
Harmsworth on the valuable rests of his patriotic munificwnee. Our 
explorers have passed three consecutive winters in the arctic regions 
close to the 80th parallel, hoy have inaintained themselves in excellent 
health throughout that long ani trying period; they have diligently 
registered observations, and have completed exhaustive researches in 
the zoology, botany, und geology of a new region. This alone is u 
great work ; but it is only small part of what has been donw nnder 
Mr. Jackson's command. That explorer, always, L beliove, accom panied 
by Mr. Armitage, haw made daring sledge-journeys and boat-vo 
und by these means he has given ns a completely new idea of Franz 
Jouef Land, In this present year, by the examination, under exceptionally 
trying and diffioult circumstances, of the land mass to the westward, I 
think ho haa surpassed all he had donv before, und it will now bo our 
privilege to hear, from Mr.. Jackson's own lips, the interesting stury 
of his expedition and ita work." > 
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By Captain P- MOLESWORTH SYKES. 
Tae ancient kingdom of Porsia, to which I would draw your attention 


this evening, is porhaps one of the most attractive countries in the 
world, as not only is it rich in remains of « hoary antiquity, which 
* Mr. Jackson's pags will Ronen te 6 futuro number of thy Journal 
* Pupor rend et the Royal Geographical Sovinty, June 28,1897. Map, p ono, 
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have beon the constant theme of historians for more than two thousand 
years, bat to-day it presents so great a variety of interesting problems, 
and hat #0 faithfully preserved its ancient immutable civilization, that 
every traveller who has once crossed ita great plateau ja fired with the 
desire to return again and again. Before approaching the subject of 
my three journeys, I would give a brief description of the country upon 
which we are about to enter. 

The kingdom of His Imperial Majexty the Shah stretches, roughly 
speaking, for 1000 miles from east to west, and for 800 miles from 
north to south—an area rather larger than that of the oonntrics 
composing the Triple Alliance. In the provinces which border the 
Caspian sea the rainfall is very heavy, but, with that small exception, 
the most noticeable feature is the dryness of Persia, and this is the 
main cause of its delightful climate. I have mentioned this before 
auything olse, as it appears to me that sufficient attention has not been 
paid to the cnormons effect that deforestation has had, not only ou 
Porsia, but on Central Asia generally, It is this fact, and this alone, I 
would urge, that explains how great armies were able to march across 
countries the aterility of which wonld, at the present time, bar the 
progress of anything beyond # very moderate force; and, conversely, it 
is upon the successfal solution of this problem that the future of these 
desiccated regions (I use the term advisedly) depends. 

To continue, both on the north and south, the great Iran plateau is 
held up by mighty ranges, which are traversed by mule-tracks, and it 
is owing ta the rugged nature of these passes that tho isolation of Persia 
from the rest of the world is partiy due, The plateau once reaclied, the 
traveller finds himself on a series of broad plains with mountain ranges on 
each side of him, which trend to the north-west with amazing regularity. 
For instance, when travelling to my district -of Kerman, a distance of 
600 miles from ‘l'ehran, I traversed the same great plain thronghout, 
and never lost sight of the two parallel ranges at any portion of my 
journey. Those mountains, whivh rise to yreat clevationé, are, as my 
previous remarks would show, ontirely bare of timber, while the whole 
country consists of desert with rare oases, dependent for their existence 
upon *kanate.” By this term, underground channels which tap distant 
springs in the hills are signified, and it may be imagined how costly 
and Inborious » system this is, the water being frequently carried « 
distance of over 30 miles to the village it supplies. 

There are no navigable rivers in Persia, with the exception of the 
Karun, and it is extraordinary that between the Indus and this river, 
a distance of 1500 miles, no considerable body of water reaches the 
sea. To the north, owing to the heavier rainfall, it is different, and 
there are two or three rivers of moderate volume flowing into the 
Caspian sea, 

This summary would not be complete without a reference to the 





EE 


570 RECENT JOURNEYS IN PERSIA. 


appalling wastes known respectively as the Dusht-i-Kavir and the Dasht- 
i-Lnt., ‘These two great deserts stretch right across Hastern and Central 
Persia, with the result that there is much lees communication between 
neighbouring provinces of the Persian Empire than their juxtaposition 
would lead one to expect, the wastes of salt-swamp and sand dividing 
the distriots more completely than any range of mountains, however 
diffioult its passes might be. 

It was at the beginning of 1893 that I obtaimed permission to rejoin 
the * Bays,” at that time stationed in the Punjab, vid Persia, and I first 
of all travelled to Odessa, where Colonel 0. E. Stewart, Hor Majesty’s 
eonsul-general, and a prominent Fellow of thie Society, not only gave me 
much valuable advice, but also furnished me with letters of introduction. 
In consequence, I did not enter Persia by the umal route, but crossed 
from Baku to Usun-Ada, the starting-point of the Transcaspian railway, 
and thence steamed down the eastern coast of the Caspian to its south- 
east corner. At Ashurada, we lay to off the Russian naval station 
for « few hours, and soon after reached the end of the “Murdab,” or 

where we rowed throngh myriads of duck and every sort of 
aquatic bird, to the rickety pier of Bunder Goz, after traversing which, 
we fonnd ourselves nearly np to the knees in mud. There being no 
hotel, and tents being ont of the question, we were only too glnd to 
find quarters at the telegraph office, where » room was placed at our 
disposal. 

After two days’ delay, we started for Astrabad ia wet weather, and 
enjoyed a very full experience of what muddy ronda can be: Tho mulex 
were not #0 badly off, their loads being bigh upon their backs: but 
the ponies, which carried my servant aud myself, must have been very 
weary, ws wo could hardly ever keep our feet out of the mul, so deep 
was it. Five hours’ marching through the mire only brought ws T 
miles on our way, but, as we wore told that the road upon the morrow 
was muoh better, we decided to halt for the night, and found quarters 
in the village of Kurd Mahalla, in the house of its headnmae. Our host 
professed himself a profound theological student, and, after introducing 
the subject generally by stating that all Europeans worshippod machines, 
was anxious to know whether we Enylish worshipped a steamer or a 
locomotive. 

On the following morning the evuntry, which had hitherto been a 
melancholy tangle of low thorns and bushes, became quite park-like, 
and, as it cloured up, matters looked more cheerful, On passing through: 
the village, which covers # large area, we saw wheat being thrnshed 4 
means Of & aee-saw—a girl sitting on one end of the plank, and pulling 
herself up and down by ® rope suspended above her, It way nearly 
sunset when, amid a deafoning choray of jackals, we entered the city of 
Astrabad, through «a dilapidated gate. Inside not a soul was fo be peda 
and we rodeo on for a considerable distance before we pounced pon a 
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stray citizen, whom we induced to guide us to the house of the British 
agent. My first inquiries were as to the possibility of travelling up the 
river Atrek to Bojuurd, but my host told me that the country was so 
disturbed, that the Persian Government would insist on sending a large 
escort with me, which would have effectually prevented my mixing 
with the Turkomans, and so I detormined not to seek any nid from the 
authorities. 

For about a week I made constant shooting-trips into the Blburs 
range, during the course of which I bagged 9 few wild boar, but saw 
no sign of the magnificent atage that roum the forests. Meanwhile my 


} rie) 1444 
SAS) UUUA) wy eeneenes id fabdtate) (VAL 





THE FARMAN FARMA'S GantEy «Tf wanUX 


preparations were being made, and upon their completion, I marched 
off due north across « rich alluvial plain, until wo sighted Ak-Kala, 
a fort that commands the bridge over the Gurgan, and the home of the 
Kajar tribe, whoee chief ie now Shah of Persia. We then turned dne 
east, and followed up the river, until we reached the encampment of 
Moussa Khan, the chief of the Ak Ata Bai, the most powerful tribe of 
Yomut Turkomans. Tho camp consisted of abont thirty “ alachuk,” and 
as I lived in these superior nomad dwellings for nearly a month, it 
might be as well to desoritie them, 

We must first of all imagine » huge beehive framework of wood, 
some 15 fest in diameter; over this thick black folt is stretched, and 
we have un ideal movable house, which, in cold weather, ia infinitely 
superior to any tent. Inside are the “ lares and penates,” packed up it 
big trunke, while the rifles of the owners hang within easy reach, 
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Strips of carpet are stretched round wherever there are joinings in 
the felt, and altogether, when the fire is lit on the hearth, one enjoys a 
foeling of real comfort. 

T had a letter of introduction from Colonel Stewart for my host, 
and in it my plan of travelling up the Atrek was mentioned.. Moussa 
at first, however, utterly declined to help me, averring that I was 
sure to be robbed, if not killed, in which case he would be held re- 
sponsible by the Persian Government. Hw was also at a loss to know 
the object of my journey, and, as Colones! Stewart had not mentioned 
that Iwas an officer travelling on leave, 1 told him that I was a Fellow 
of the Royal Geographical Society. When he found ont that the object 
of this Society was the collection of geographical information, he could 
not conteal his contempt fora body which existed solely for this purpose, 
while I wm afraid that ho thought me mentally weak for taking so much 
trouble without the hope of making money thereby. Por three days 
nothing was settled, a hot discnssion being oternally carried on in 
Turkish, until I told him that if he would not help me, he would 
lower his reputation for hospitality in Kurope—this is alwaya a terrible 
threat—and, a T also presented him with a revolver, he finally agreed 
to send me on to the Atrek, where further urrangemonta would be 
mace. 

It wan across the snowy steppe that we marched, after bidding fare- 
well to oar host at the ford of the Gurgan, or Wolf river, which is 
apparently the same as Hyrounia, the Greek name for this district. 
After a long day we sighted the Atrek, and were glad to reach an 
encampment, as the snow was falling somewhat heavily. In the morning 
1 was informed that forage for the next five stages must be bought, as 
none could be procured farther on, This was followed by an intimation 
that I must purchase a camel for £40 to carry it, Fortunately, T gunssed 
that the desirs to sell me a camel at five times its yalue waa tho rewon 
for the alleged soarcity of barley, so I declined to do anything bot move 
ou. This was not so easy, as the Youut ‘Tarkomans are very loth to 
spood the parting guest without first fleecing him, so that it was hoon 
before the march was resumed, moro or lees parallel to the yellow- 
coloured Atrek, to which river, as to the Tiber, the epithet of « flayvue” 
if most appropriate. Qur way lay across what should be « fertile 
ovuntry, but the treeless, snow-covered stoppo looked extremely dreary 
and, to add to our discomfort, no meat was procurable, us all the cheep 
were dying of some disease, and we had, consequently, to depend upon 
shooting « few pigeona, which wers hard to approach. 

For two or three days we were acoompanied by u “ moliah,” or priest, 
and, under his guidance, we steadily uscended the loft bank of the 
Atrok, as fir a# 4 point opposite Chat, where we forded the river, and 
followed up the right bank through a mass of low hills. Our escort 
oounisted of three or four Turkomans, who, whenever they mot another 
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party, took the most warlike precautions, until they discovered whether 
those approaching were friends or foes, About 20 miles above Chat our 
priestly guide intimated that he was going no further, so, before con- 
tinuing our march the next morning, I sent him a silver watch and » 
present of money. However, he returned them without thanks, and 
intimated that he would like my teleacopic-sighted rifle, which he had 
greatly admired. At the same time the muleteers came in weeping, and 
said that the Tarkomans were going to take their mules and also rob 
mé, 1 tried to quiet them, and sent my servant into the “alachuk ” 
to harangue the heads of the tribe, while [ got the mules loaded 
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up. For an hour we waited, hearing only « stormy flow of Turkish 
from the council-room, so, when the mules were ready, I thought that 
I had better see what was going on. I found Joseph dancing abont 
in an agitated stato, and upou my entrance he told me that they 
plainly spoke of robbery, and would not lot us leave. He advised 
the rather foolish oxpedient of attacking them; but, instead, J told 
him to say bow I loved the mollah, and 1 patted that econndrel so 
violently on the back to show my affection, that he could not yo on 
speaking. 

The Turkomans thought it very funny, aud when I ran the mollah 
oatside, they brought hie horse, and he came along with us juat as if 
everything had been arranged to his satisfaction. I forgot to mention 
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that, before the acute stage was reached, I was asked to give a letter for 
him to show in ease of complaints, Tn it, I wrote that I expected to he 
robbed, and only hoped that any future traveller would have him punished, 
had he the chance. Before saying good-bye to our friend, who only 
accompanied us for 4 couple of miles, I offered to give him a second 
note, This he felt sure would not be as laudatory as he imagined the 
first to be, so he suid that the former one would suffice, and T am con- 
fident that he considers it to be couched in the most complimentary terms, 
That night we were not asked into the village near which we halted ; 
oo, surmising from this poitited lack of hospitality that treachery was 
intended, we kept watch, At about 2 a.m. some six or seven Turkomans 
sneaked quietly ont with their rifles, and approached the tent. Finding, 
however, that we were awake, they appeared to be xurprised, and, after 
talking together, went qnietly back to bed. 

As we wero close to the country of the Goklans, I decided to change 
my tactics, and on the following morning abused the Turkomane for 
their violation of hospitality, and threatened them with the vengeance 
of the Governor of Bujnunl, who was, I suid, m great friend of the 
British Government. This bluff, which, Tam sure, lost nothing when 
interpreted into Turkish, bad its offect, and our guides, finding the gamo 
up, rode away, and, after Bring » fow shots at us from about half a milo 
off, to which we mude no reply, left ws in ponce, 

The Goklan Tarkomaus received ns in quite a different manner, and 
said that Huck Nafass, our mollah, was not only “wanted " by the Persian 
Government for several acts of robbery, but that any Goklan wonld 
shoot him on sight, had he an opportunity, 1 was consequently delighted 
to feel that T had escaped from his clutches without harm, and can only 
put it down to the fart that, although I was without an esoort, he 
imagined that I held some very strong cards up my sleeve, We were 
soon joined by Mustapha Kuli, who had been Captain Napivr's guide in 
1877, and it is, I think, thanks to him that I was 80 well treated:* 
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(4) Jafar Ret.—This tribe inhabits the district nour the mouth of tie Atk, und, 
ia regards wealth, mas be considered the toed impartant division, They 
faborios, and also cultivate more extensively: Im wililition tu thig, they engage in 
commerce. 

The Jafar Bail have two divisions of Yarall anid Noratl, aud number 2000 fonilbee 
to the soath of the Atrek, and 1000 families to the north, They ary gomerally on had 
terme with thy Ate Bal, thelr neighbours te tho oust. 

(hb) Ata Boi — The Ata Bal inelntly 2000 farnilies to th south of the Atrok, and Loge 
tthe merth, Although not ne rich ae the Jafir Bul, the Ate Nat have WORe power, te 
many of the wualler divishes are uniter theit protection. 

There ta « eubdivision called Ak Ata Bal Ak = whito, 

() Prienilly to, or perhayu under the Protectina of, the Atm Bai are the followity 
diviciome -— 





» : 18 


Woe were told that the road to Bujnurd lay woross the Hanaki 
the south, anil that we were to qnit the Atrek, up which we 
been marching hitherto, The cold was intenss, although it was 
middle of February, but once over the pass we descended 
until, at Semalgan, two marches further on, we found the heat 
oppressive. : 

Before reaching the town of Bajnurd, we had to cross 
range of hills, where the fresh snow was so deep that it 
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‘These divisions aro gonerally on terme of feud with— 
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To curnmarize, of tho Yomut tribe there aro 8000 families in Ponsinn territory, nul 
2000 in Rraslan territory to the north of the Atrek. 

Perhaps 20 per cetit. of the tribes on wither «ile cross the Atrek in onder to ehange 
their pastures: Lut this custom ia on the doelino, een tax ts charged om all. this sribes- 
men who graze their flouke on the northers hank. All the Yountte profess ti be at 
feud with the Geklans, wh are now « much weaker and quieter tribe than formerly. 
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The following divisions inhabit Russian tyrritory to the north of the Atesk, ao (he 
rend between Kiril Arvat and Bujntint, 
Sonal) eri =p ems a 
Toktanmah’... - - “ an oe 
Kek en ree ee ee) ek 
RalGet ee nw lee nad ive 
Ak Kal or wore er -_ vee er 
The following enbdlrisions Inhabit Persian territory +— 
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Marnie’ sw. ak tee mes | aks sce 
Dedi “- oe tee ee “— oe 
Kar Auli Kus .,. ‘ wee io ee 
Jan Ghar Balgty bee fas ais bee bed 
To formor times tha Gokian country waa famous for its breod of horses, but, awing 
to its proximity to the pownrfal chief of Nujnonl, the tribe ks now vers quixt and wah, 
while ite horses bavo shared in the general decline. te 
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hours to acoomplish even a few miles. Upon reaching the plain, 
whereon lies the city, I had my first experience of an “ istakbal,” or 
reception, a troop of Persian cavalry escorting us to the town, where 
we were lodged in one of the governor's houses. When we went to 
pay our Tespools, wo were conducted up the winding staircase of a 
tower into the presence of the Sani-i-Dowleh, the redoubtable warden 
of the marches, who, for fifty years, has been warring against the 
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Turkomane. His Excellency told te, that when he was o young 
man it was alioost impossible to till the fields, and that at Bujuurd 
there worg generally some hundreds of Turkomay prisonors, Waiting to 
be ransomed or exchanged for captive Kurds, Nowadays there is 
comparative peace, cattle-lifting on a small scale having taken the 
piace of the wholesale raids of the good old times. 

My experiences among the Turkooans will sho« that they are still 
@ somewhat wild and lawless rave, but, from a reference to the pages 
of the great traveller, Vambiry, one can sce how much Russia has 
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benefited Central Asin generally, and Persis in particular, by suppressing 
the Turkoman terror. These freebooters raided North-East and Central 
Persia down to the Dasht-i-Lut, while every man, woman, and child 
that was captured would be sold into lifelong slavery, and also endure 
religious persecution at the hands of their Sunni masters. Prof, Vambiry 
has told me that he observed: such innumerable cases of ornelty towards 
Persian captives that, although he personally was well treated, he regards 
the Turkomans with abhorrence. I should have mentioned that both 
Bojnurd sn Kuchay are peopled by Kurds, whom Shah Abbas (the 
contemporary of Queen Elizabeth) transported from his north-west to 
his northern frontiers, in order to form o buffer between Persia and the 
Turkomans. ‘The experiment may be cousidered to have been a success, 
as the Kurds are splendid fighters, and have never heen greatly worsted 
hy the Turkomans. 

The town of Bujnurd, which is situated on  fair-sized andl well- 
waterod plain at an elevation of 3500 feet, contains perhaps 20,000 
inhabitants, and is increasing ata mypid rate, ‘The bazaars are extensive 
and well stocked with Russian and English goods, sugar, hardware, and 
crockery coming from Russia, while the calico and muslin bore Man- 
chester or Bombay labels. 

From Bujnurd to Kuchan there waa a choice of routes, so I selected 
that one which followed up the course of Atrek, as it had not been 
travelled over by either Captain Napier or Sir Charles Macgregor, both 
of whom had pursued the road which keeps farther south. Shirwan, 
which we reached on the second day, is under Kuchan, and is nearly as 
large as Bujourd, whily the valley of the Atrek, which is here open and 
undulating, forms one of the most fertile districts of Persia. At Kuchan 
the walls were in the most dilapidated condition, owing to previous 
earthquakes, while within » very short time this terrible calamity was 
again destined to destroy thousands of lives, and then be repeated, to 
annihilate the remoant that had escaped, At the time of my visit there 
was a great deal of commercial activity owing to the opening of the 
road that has brought Meshed within easy reach of the Tranacaspian 
railway at Askabad, while my eyes were ghuldened by the sight of lines 
of waggons, which gave quite a civilized look to the place, 

‘or the remaining $0 miles I hired a waggon, its owner agresing 
to reach Meshod an the third day; and we started off with the pleasant 
fooling that this section of the journey was practically an accomplished 
fact. Unfortunately, at about 5 miles from Kucbun, one of the borses 
had a violent attack of colic; so we had to halt for the night, as the 
poor beast was quite unfit to proceed, aud it was not until February 29 
that I drew up at the consulate-genoral at Meshed, where I was warmly 
welcomed by Mr. Ney Elias, whose untimely death this Society is now 
deploring. In his obituary notice, mention was made of the kindness 
he showed to all his juniors, and of this | have received innumerable 
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proofs during the five years that have elapsed since I was first his 
guest. 

Meshed, as is well known, contains the famons shrine of the holy 
Keza, the last of the twelve Imams, and is the religious centre of Persia, 
The mosque is of great maguificonce, but has been so fully described by 
Mr. Curzon, that I would refor to his work in connection with this subject. 
I was much tewmpted to linger in the society of my fellow-countrymen ; 
but, aa avery weok’s delay meant more heat in the Dasht-i-Lut, 1 had 
to hurry throngh with my preparations, and after a week's stay continued 
my southward journey. As far as Torbat I was on a well-known road, 
which had been travelled over by Dr, Bellew in the seventies; bunt 
between Turbat and Jumain I found that several villages shown on the 
map were in ruins or unknown, while the river, termed the Kal Selah, 
which is shown as Bowing east, actually trends to the west, and is lost 
in the ewainpe to the north of Bajistan. 

At Tun, I wae on the northern edge of the great Dasht-i-Lut, which 
lay between us and Kerman, and which had not beon traversed, in this 
partioular portion, since the illustrious Marco Polo crossed it, in the 
opposite direction, when travelling from Kerman to “ Tonocain” eid 
Cobinan, As the great Venetian was not only » most accurate observer, 
but also wielded a grophic peu, I feel sure that I cannot do hotter than 
give bis words, when describing the Dasht-i-Lut, which signifies the 
* Naked desert"—a most appropriate name. He says, * When you 
depart from this city of Cobinan, you find yourself in a desert of sur- 
passing aridity. ‘There are neither fruits nor trees to be seen, und what 
water thore je is bitter and bed, so that you have to carry both foud 
and water. The catile must needs drink the bad water, will they nill 
thoy, bevanse of their great thirst.” Friar Odoriens, in the succeeding 
century, who was apparently struck by another phase of the desert, 
describes it in. the following lines. He says, “Now, that sea is a 
wondrous thing, and right perilous, For it is all of dry sand, with- 
oot any moisture, and it shifteth, as the ses doth when in aturm, sow 
hither, now thither; and aa it shifteth, it maketh waves, so that count- 
jess people travelling thereon have been overwhelined and drowned, 
aod buried in those sands,” 

Oar chief preparation consinted in engaging a few donkeys to carry 
forage for our mules, and, an there were said to be tanks with water on 
the way, we expected very little trouble, We soon left the Tun oasis 
behind, and entered the silent desert, whore not even acrow is to ba seen. 
At the fourth mile was a tank of sweet water, where | insisted upon 
filling up my private water-skin, wnd at night we huited near the well 
of Khushab, which means * sweet water.” It was much too salt for me 
in spite of ite name, so 1 was very glad that I had taken the pre- 
eantion to fill my *mussuck.” On the following morning, after drink- 
ing tea, only « pint remained; but wo were piomised excellent water 
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at the evoning’s stage of Chahar Gunbaz, and so commenced the march 
im hope. Throughout tho day we approached a snow-clad range, which 
Appearsfon no map, and, as we were at the end of March, I estimated 
its height; at 7000 or 8000 feet. Tho heat and thirst were very trying 
and, to adi to our discomfort, the water at the stage was simply green 
with salt. Lattempted to drink it with lime-juice tablets dissolved in 
it, but in vain, and so I could only envy the others, who were able to 
swallow it with apparently no ill results, 





THER froRey AT MAM. 


We were only about 15 miles from Dubuk, which lay under the 
range reforred to; so, after « sleepless night, wo pressed on as-soon wa it 
was light, and by 10 am. we were ablo to enjoy beautiful water 
running down from the hills, The villagers were anxious to seo the 
first European that had passed that way, and, considering thoir isolation, 
knew a good deal about what was going on in the world. We had to 
halt a day, as every one experienced suoh bad effects from the water of 
the day before, that I was most thankful not to Lave tonched it, 
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Duhuk is bnilt in a gap half a milo wide, which separates the 
Tabas Kuh—the general name for the chain of mountains between 
Yabas and Dahuk—from the Mur Kuh, which latter range runs aouth- 
svuth-east towards Neiband. 

The onward journey Isy through Arababad and Zenagun, whete we 
saw palm trees for the first time. Another waterless stretch separated 
ns from Naiband, eo, warned by experience, we hired three donkeys to 
carry water, and marched to Ab-i-garm, where there am extensive 
salt marshes and groves of tamarisk. As we hod still many miles to 
accomplish, I tried to push on at night, but we were afmid of losing 
the track, and so lay down to sleep until daylight. Our water was 
again exhausted, the skins having tainted it, so I rode on, in order 
to reach Naiband before the heat of the day. Fortunately the track 
waa fairly distinet, bat as hour after hour passed, and my pony begun 
to be dead boat, I feared that I had lost my way, especially as there 
were two or three places where there was a choico of rontes, Finally, 
however, I turned a corner and came upon « vision of fairyland, The 
hillside was covered with date palms, underneath which were glimpaes 
of the bright green orops, and at the summit was an old fort in a 
state of picturesque ruin. Upon entering the grove, I aw streams in 
every direction, while huge natural grottoes campleted the picture, 
My first care was to sead off two donkeys laden with water, in charge 
of a man who knew the country, wand in the evening the caravan crawled 
in, the water having reached thom some 5 miles out, whon they were 
all focling too much exhausted to go another yard. 

‘T'wo or three days were spent in climbing about tho Naiband range, 
while the mules were recovering, and we then traversed another water- 
less stretoh of 30 miles, to a well with forty steps, which was said to be « 
favourite spot for Beluchi raids. Daring the next stage to Darband, we 
passed raing that I believe to be thore of Marco Polo's *Cobinan,” as the 
motorn Kubbensn does not at all fit in with the great traveller's 
description, and it is just as well to remomber that in the Kuat the 
caravan routes seldom change.” 

We now skirted the western edge of the Dasht-i-Lut, and followed 
the main caravan roud until at Ab-Bid we kept away to the east of 
the main road in order to explore the district of Kahpayeh, which was 
then « blank on the map, We approached Kerman from the east, and 
I little thought that within so short » time it was to be my home. 
The city lier at the end of a low limestone range, and was once im- 
pregnable, to jndge by the huge old forts that ure still imposing in 
their decay. Ite position on the confines of the grout deaurt, and: at 
the confluence of four important rontes, has always rendered it of 


* Thie quostion i dealt with moro fally in w paper which I rem before the Society. 
of Arte on May 20. 
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importance, but, being on the frontier of Afghanistan, it has snffered 
terribly at each invasion from that quarter, as well as in the great fight 
for power that took place at the end of last century, Situated at an 
altitude of 5500 feet, its climate is extremely pleasant, while its inbabi- 
tants are particularly friendly to Europeans. At the present day, it ig 
on account of its carpets that Kerman is justly renowned, althongh 
very fow of the finer qualities are exported to London. These exquisite 
fabrics, woven in silk and wool, reproduce designs dating from many 








KUUKM-L-scpe On “ONeEX Doun” aT Renwan, 


centuries back, while the hacnonions and lovely colours throw all other 
carpets into the whade.. Among the buildings of interest now extant 
ia the Kubeh-i-Subs, or “Green Dome,” which contuine the following 
inscription :—* The work of Ustad Khojeh Shukr Ullah and Wetad 
fnayet Ulish, son of Ustad Nizam-i-Din, architect of Isfahan.” The 
date is 640 Anno Hojrah, or 1242 Anno Domini. Qur interest is von- 
siderably augmented by the fact that we know that Marco Polo was 
at Kerman shortly after this date, In the illustration i will be 
No, Vi.—Deceunnxn, 1897.] 2n 
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noticed that there ie but haif of the building still standing; this 
is not the result of an earthquake, but is the handiwork of a former 
governor, who had heard a rumour that treasure existed under the 
great dome. 

During my stay of a week I met several of the merchants of the 
place, both Mohammedan and Parsi, and I was particularly struck by 
their polished manners, which are, I afterwards heard, renowned 
throughout Persia, 

About the middle of April, after « few days’ rest, 1 determined to 
take « straight line to “ Pasargarde” eid Pariz and Baonat, as thereby 1 
could fill in several blanks on the map, while, owing to the altitude 
being fairly high throughout, I hoped not to suffer from the heat. 
When some five marches to the west of Kerman, 1 received a most 
cordial invitation to visit H.R.H. the Farman Farms, who was the 
Governor-General of Kerman and Persian Baluchistan, and, wpon accept- 
ing it, was so hospitably entortained that I wccompanied my new friend 
to Bahramabad. Among many other experiences, I was introduced to 
the sport of shooting gazelle off horseback, which consisted in the ridera 
spreading across a plain with intervals of 500 or 600 yards between 
euch, and driving the querry off its feeding-ground. In time the gazelle 
break back, when the sportsmen gallop to cut them off, and shoot them 
with slugs, propelled by a heavy charge of powder. The Farman Parma, 
who ie a grout sportsman, on tore than one docasion shot a right and a 
left at full gullop. I have also seen hyenns, lynxes, foxes, and hares 
bagged in the same way. 

When, after being entertained right royally for about « fortnight, 
IT resntwoed my journey, I had had an agreeable experience of Persian 
life, enjoyed by very few travellers, coupled with # warm invitation to 
return during the following winter. Upon entering the unexplored 
district of Baonat, we were followed by « band of seven nomads, who 
wore evidently on the look-out tu attack us, However, we took al! pre- 
cautions, and maintained « bold front, and, although both my rifle and 
gun were broken, we carried them in a very conspicuous manner. This 
band kept parallel to our march for three days, but they fortunately 
did not otherwise molest us. It isa remarkable coincidence that Captain 
Stothent, of the Hyderabad Contingent, was sot upon less than a month 
later, about Si) miles to the south of whore I passed, and, although he had 
only a single orderly with him, he accounted for four of the brigands, 
killing their chief. It is more than probable that ho was attacked by 
the same gentlemen who took so keea an interest in my movements, 
and it is satisfactory to feel that Captain Stotherd made so good an 
impression on them, 

Upon arrival at Shiraz, after a visit to the world-renowneil ruins at 
Porsepotis, I was most kinilly received by Dr. Scully, whu told me that 
I had come at an interesting orisia, as there was war to the death 
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between the townspeople and the nomads. The very next morning we 
were awakened by hearing volleys inside the town, and, climbing up 
to the roof of the telegraph garden, which is about half a mile from 
the walls, we saw o regular fight taking place at the wate nearest to us, 
Fortunately, we were at right angles to the line of fire, and so could 
look on without much risk, until the nomads, who were gteatly out- 
numbered, finally retreated: During these very stormy times, it was 
wonderfol to see with what utter contempt for danger the English 
telegraph officials behaved, and it was mainly owing to the confidence 
felt in their reports at Tehran, that the necessary sieps were taken to 
patch up & peace, 

Tt was now the end of May, sv it was neceswary to travel by night 
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down the famous passes of the “Old Woman" and of her “Daughter,” 
which bave been so vividly described in Mr. Carzon's monumental work ; 
and, after turning night into day for nearly a week, I was only too 
pleased to find myself on board the British India ateamer at Bushire, 
where white bread and «a whisky peg appeared to be delicious beyond 
expression, 

Karachi was reached early in June, aud the rest of the summer waa 
spent in compiling my work and planning fresh journeys, until, in 
October, 1898, accompanied by Surgeon-Major Brazier Creagh and 
Lance Duffadar Sultan Sokbru, of the Srd Panjab Cavalry, 1 landed 
at Chahbsr, in Version Baluchistan. This port was chosen, ax since 
2.22 


384 RECENT JOURNEYS IN PERSIA, 


Grant’s journey, geome ninety years ago, no European had travelled to 
Bampur by Geh. , 

Before entering Persian Baluchistan, however, a few words as to its 
character would perhaps not be out of place. The whole of the conat- 
line from Bashikird nearly to Karachi is spoken of as Makran, the dis- 
trict extending inland as far as the first important range of hills, thus 
inclading « strip of land from 60 to 70 miles wide. For some 20 to 40 
tiles from the coast there is a sand desert, with small hamlets, which 
draw their supply of water from shallow wells. Behind this ie another 
lwlt'of about the same size, consisting of low hills composed of mud or 
wlate, Proceeding further inland, it will be noticed that there are con- 
tinuous ranges of mounteina running from east to west parallel to the 
sea, and so regolor is thie formation, that all attempts at opening up 
communications in these parts must be done either to tho east or weat, 
ae any road direct to the coast will lead across ravge after range of 
ragged hills. 

Thanks to the kindness of Mr. Possman, the director-general 
of the Persian Gulf telegraphs, we found camels awaiting we (at 
Chahbar), and, owing to the exertions of Mr. Lovell, in charge of tho 
telegraph office, we were ablo to get twenty-seven of these unoouth 
beasts of burden londed up the day after landing. The quarrels as 
to the partition of loads, and the interest taken by so many people 
in the camels, revealed to ns the fact that several of these animals 
were divided into legs, each of which had a separate owner, The 
usual plan, we wero informed, was for the driver to have one leg’s 
interest in each camel, which was allowed in lieu of wages and 
rations. 

Our first maroh brought us to Tez, the famous Arab port in medieval 
times, but now no signs of departed greatness exist, oxcopt the innumer- 
able tombs of deceased worthies, and we had to drink Blthy water ont of 
« shallow hole, and be thankful that there was enough for all our party. 
Although marching by day was terribly tryiog for man and beast 
wlike, the Baluchis spent so long in wrangling over the loads, and in 
tying thom on, that it wae 10 a.m. bofore the last of our camels started 
off for the second march, and, as the heat was terrible, our horses very 
noon began to give in, We therefore halted for several hours in the 
shade, near symo water-holes, riding on to camp in the evening, 
We there found only about half of our caravan, the other portion 
having halted 2 or 3 miles back, ins rage at being compelled to march 
some 12 miles, as they said that 7 miles is the limit of a march in 
Baluchistan, Travellers in this country should be provided with an 
inexhaustible fund of patience, as the only part that the Baluchi camel- 
driver plays is to try and prevent any load whatever boing put on his 
e904 while, if at all discontented, he will decamp without giving any 
no 
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In order to attempt an earlier start, we halted for a day, and then 
pushed on at sunrise the following morning. However, the march was 
long, and by the time we reached Pesh Mant our horses had to be led, 
so utterly prostrate were they, Many of the party also suffered from 
sun fever, mainly hecanse they got slightly chilled before the sun rose, 
and so felt the endden change acutely, After four trying marches, we 
struck the Geh river, where we decided to make another halt. Just 
before reaching camp, I saw a couple of wolves, which fact is interesting, 
as they are not known to exist so near the coast. In the bed of the 
“Kaur,” the Baluchi term for river, we found isolated pools of doubtful 
water at this point; but a march higher up, we came npon a bright 
flowing stream, bordered by palm groves. 

Geh is » large village, built in the fork between two branches 
of the river, and, with its palm groves, forms a delightful picture. 
As #0 many of our party had muffered from fever, we determined to 
leave the invalide and make a rapid march in light order to Fanoch, 
returning to Geh by a different route. This we did with great 
success, finding at Mokht, a village near our route, a remarkable 
kind of wlass bangle, of which I have given specimens to the British 
Moseuns, 

The pass below Fanoch must be a unique road, For 7 or 8 miles 
ont has to scramble over boulders of the most varied hues, evory colour 
of the rainbow being there, which gives an effect of great beauty. In 
the case of being overtaken by a “seelab,” or spate, in this pass, the 
loss. of the entire caravan would ensue, as the sides are precipitons 
almost throughout, The morning after our arrival, we set forth to 
climb the Kuh-i-Fanoch, also termed the Kuh-i-Sufeed, or “White 
mountain,” the summit of which is reached at 4735 feet, After four 
hot hours spent in climbing, we stood on the top, and were able to 
look across to the unknown districts lying to the west, while to the 
north we could clearly descry the shapely Basman peak, 

Upon returning to Geh, we retraced our steps down the pass, and 
then kept further north, striking the Sirha river at Ichan, called 
*Hochan” by Captain Grant. Both when going to and returning 
from Fanoch, we crossed the Maluran river,” which is shown as draining 


* Tho following ta the list of villuges on the Malnoran river:— 


Matkun, right bank. Shernani, right bank, 
Kuchink, = York, ” 
Abjpah, " Murdosmah, ” 
Nespetas, Malauran, left bank. 
Laidioju, left bank. Clink A, 
Abana, right bank. Wajbia, iy 


Margan, * Korandab, ” 
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into the Geb river, whereas it is really a tributary of the Kanr-i-Binth.” 
Along ite banks, as well as those of the Sirk river, there are 
almost continuous lines of date groves, The Sirha pass, which lay 
between us and Bampur, beggars description, and I am still surprised 
that we got safely over it, as I should never have believed that laden 
camels could climb up the cliffs they did without accident. My com- 
panion'’s mare infeed fell, but luckily there was a deep pool below, so 
no harm was done, 

At Bamper we found that Pahra—the Para of Arrian—was now 
the seat of government, and so pushed on there, where we were reevived 
by the Assad-i-Dowleb, who is a fitting ruler for such a wild race, He 
was civil enough, thanks to the Farman Farma; but when we informed 
him of our intention of touring in Sarhad, he tried to discourage us 
by every means in his power. Having engaged camels with oxtreme 
diffionlty. we marched duo east to Magas, where the kindest inquiries 
wore made after the late Sir Oliver St. John. We then turned north 
into unexplored country, and, at the end of December, reached Khwash, 
the capital of Sarhad. This word has been written and spelt in so 
many different ways, that I would mention that it is the Sarhaddi 
method of protiouncing “khosh,” meaning “ sweet,” 

We were now close to the giant range whose highost peak ix the 
great volcano of Taftan, or the “boiling,” locally known a# Chehel 
Tan, or the “ Mountain of the Forty Beings,’’ and as we were afraid 
that snow might hinder our ascent, we marched up its valley, where 


The following fs the [let of villages on the river Sirla from Tetun downwards -— 


Konlel Mant, right bank. Geladun, left bank 
Atand, loft hank (opposite Deh Waahkouh, right bank. 
Mullah). Baodan, _ 
Doh Mullah, right bank. Pothan (opposite Bandan), left bank 
Khuahk, left tank. Mokht, right bank, 
Gurani, right bank. Afzilabud, left bank 
Miraled, loft bank Hadian, be 
Shah Kaypad, left bank. 


Thence ¢ miles to Naokinja, where I halted lietween Obahbar sod Goby. 
Lerossod both of these strcame ai two places, some miles apart, so that F have 
reason to belleve in (he ascarary of the above let 
* Thore azo five streums which make up the Kauri-Binth, ae the Fanoch river 
is called below the pss, Beginning from the west— 
1. The main ¢tream,up which rune the rua to Ramishk. Mirabad 
village of importance that we contd sce. a 
2. Kauri-Kantekim. This dream flows almost dao north to south, 
3. Kam Kaur, with village of Kam jast above Fanoch, snd Haiminl on an easterly 
4. KRadr-i-Magen, with twe hamlets, Magen and Banil-i-Bongi, on ite bunks. 


G. Kaur Espate. This stream flows lu inet below Panoeh, the 
ilies Node Sow satled wp honilet of Eepate 
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we camped at an altitude of 6550 feet, near a lange cave, which pro- 
tected cur horses from the intense cold. My companion was nnfor- 
tunately ill, #0, as the weather looked very threatening, I decided not to 
wait, but to make the attempt on the follawing morning. 

For 7 miles the track led up the valley, which then terminated in 
an extraordinary fissure, termed the Band-i-Geln, Creeping up this, 
we fonnd ourselves in a vulley, which smolt strongly of sulphur, but 
the going was easy enough until we began to climb the actual peak. 
First of all, we had to scramble over boulders, but these at 11,000 feet 
were replaced by soft lava ash, so that it was 2 p-m., after eight 
hours’ incessant climbing, when we reached the summit at 12,850 





TOMB OF THE KAIAWIAN MALIKS at TALE. 


fest. We here found a plateau about 400 yards square, the northern 
portion of which is termed the Kuh-i-Ziarat, or “Sacrifice hill,” while 
soparated by a slight depression lay the Mader Knb, or “ Mother hill,” 
which is still the actual object of worship for most Sarhaddis. although 
nominally they are Mohammedans Tho voloano, which was belehing 
out blinding clouds of sulphurous smoke, consists of two apertures, ouch 
some 3 yardsin circumference, which apparently united a few fest below 
the surface, as there was only @ yard or so of ground between therm, 
With considerable difficulty, we extrioated specimons of the sulphur 
atid sal ammoninc, and then turned onr attention to plane-tabling. At 
the elevation we were at, we conld see Sistan and the lake of Zirreh, 
mentioned in Matthew Arnold's great poem, while to the north-west 
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the boundless Dasht-i-Lut stretched for hundreds of miles. The descent 
was easy, in comparison, and by 9 p.m. we were safely back again in 
camp.” 

The whole of this valley is full of ruined villages, and opposite them 
are oval-shaped caves hewn out of the rock, These were some & feet 
in length, 6 feet in width, and 5 feet in height. No marks of smoke 
were visible, and, as they were very difficalt of access, I would hazard 
the theory that they were humble imitations of the rock tombs at 
Pasargarde. 

After stopping long enongh to allow my companion to scale the 
great volcano, on New Year's Day, 1804, we started forth to find the 
village of Basman, the whereabouts of which was uncertain to a degree. 
As we could buy nothing on the way, we ran ont of both forage and 
flour, and were consequently delighted to reach our goal, which lies at 
the southern end of the range of the samename, Ourcamel-drivers here 
deserted in a body, but, as there was plenty to occupy us in exploring 
the hilla, this did not prove to bo a serious blow. It took us three days 





* Nore ov Lreor-(iewmnal, MoMatow ix a Parse ow Taw “ VoCoaNors Near rar 
Beceomray-Arouan Feoxrive,” seam ferotn tax GroLoorest Soctery oy 
Manon 24, 597, 

"Sinoe this paper was read the authors have been in porvonal communication with 
Captain P, Molesworth Sykes, now in Engiand om loare, who meended the mountain 
on Cliirletmae Eve, 80%, After gradually ascending mvines in the hills around the 
mountain, the exploring party arrived at the foot of the actaal cone at an elevation of 
10,000 feet, Thenes wp te 11,000 feet the ground traversed currstated of bonlilers - 
but from 11,000 feet upwarde il was covered with fino voleanie nah. ints which the foot 
wank seeply utevery step, From this point ap to the top the emoll of eniphur was 

'y strong. The sammlt consists of « plateau covering an ares of about 400 
aqtiare yards. On ite northern anid sonthorn sidos the groand is slightly elevated abore 
an contral depression. The northurn elovation forme the sacrifice hill, whore goats aro 
sseritioed by pilgrimy; whilet the southers portlon is called Mader Kuh (* Mother hill"), 

On tho Intior were, at the time of Captain Sykes's visit, two apertures some yanis 

apart, cach apparently 8 or ¢ yards with, which eppeared to be connected with each 

other. From botli of these, deme white eulpharown amoke und some flames were 
jaening. So strongly eulphuroos and suffocating wus tho amoke, that those apertnroe 
could only be appronched from the windwardt aide: and, owing te the heat aud emoke 
issuing from thom, they wore approuch+d with diffleulty even trom that aida, Sulpbur 

wad «al aoramnine were extracted from the edge of one of the apertures, i 

“ Captain Sykes hus paid sevvrul visite to the burning petrolenm springs at Bék 
on the western shore of the Caspian sen, and he is satlafled that the hewt, amoke, and 
flatnes om thn sommit of thy Koh-i-Taftin wore not doo to petroloum, ‘There was tv 
emoll of potrolenm, and the smoke wee wt dark and eqrbonsewrus, 

“Captain Sykes brought home a specimen of thy rock found fa site on, the Kelsi 
Taftén, weed thir proved, on esatnitation, to be a vesicalar, andesithe lava, Ae the 
summit of the Kob-i-Tuftdn is still deeply covered with fine ab, this volnano amet 
have boon active dunog » comparatively reont geological period ; but, as no fresh Iava- 
Hireaiie werw Observed yy Captain Sykes on his way wp the mountain, it ts not probably 
that the voleuno hus been active during the lifetine of the Ptraent jooneeution, 

“Thy authors infer, from Captain Sykes's obeervations, that the wolenyo ti now i 
thw solfatarn stage of ite existenve, The flanes wen by Captain Sykes are probably dino 
to the etnizeion of hydrogen eulphide (HS). a very common product of solfutars eetion.” 
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toacale the great peak, from our camp at Basman village, bnt at last 
we arrived at the summit, and set up the plane-table at an altitude of 
11,210 foet above the sea. We were on what is generally supposed to be 
an extinct volcano, and it is interesting to note that even here there is 
a legend of a saint called Kedr, who still lives in the mountain, just 
as in Greek mythology a giant is imprisoned beneath Etna. The moun- 
tain is locally termed Kub-i-Zendeh, or the “ Mountain of the Living 
Man,” 

Upon returning to Basman, we enjoyed excellent moufilon-shooting, 
until the Farman Farma sent some of his transport for our use, and 
we rejoined him at Bampur. In his company, we travelled along the 
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unexplored tract of country where the Bampur river and the Halil Rud 
mingle their waters in the Jox Morian, Adiitional interest was felt 
by us, knowing it to have been the road that Aloxander the tireat used 
in hia mareh from India. 

Upon arrival in Rudbar, we turned northwards and left the Farman 
Farms, i order to explore the site of Marco Polo's *Camadi,” where the 
china exhibited, together with the seals and other ourivs, were found. 
We came upon a huge area littered with yellow bricks 8 inches square, 
while not even a broken wall is left to mark the site of what was 
formerly great city, under the name of the Shebri-Jiruft. 

It was now late in March, so we were only too glad to traverse the 
Jabal Bariz range and gain the elevated plateau of Iran, and, just year 
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after my first journey, I again entered Kerman, Hore onr party broke 
up, Surgeon-Major Brazier Creagh returning to India hy Bunder Abbas, 
while T continued my journey towards Tehran. At Yezd I was most 
hospitably entertained by the manager of tho Imperial Bank of Persia, 
and at Tehran, Mr. Coningham Greene, Her Majesty's charyé d'affaires, 
uot only made me free of the Legation, but alec presented me to HLM. 
the late Shah, who was interested at hearing about so remote a cerner 
of his empire. I travelled to England in rather over a fortnight by 
the newly opened line from Petrovsk, on the Caspian sea, taking the 
faithful Sultan Sukhru with me as a reward for his excellent work, and 
teaching London late in June. 

After four months at home, spent in compiling my second journey, 
I was appointed to be the first consul for Kerman and Persian 
Baluchistan, and, accompanied by my sister, who shared my fature 
wanderings throughout, we reached Tehrun at the end of 1804. We 
there spent a most delightful winter, enjoying the kind hospitality of 
Sir Mortimer and Lady Durand, so that it was a great wrench to leave 
all civilization bebind and start forth on the Jong journey of 600 miles, 
which Jay betwoen us and my district, As far as Kashan, we followed 
my route of 1894, but fur the onward march to Yezd I kept @ good deal 
to the east, passing through Natunz and Kuhpa, Thereby I was ably 
to Gill in « large blank that has existed on the map quite close to 
Ispahan, while, as so often happens in Persia, I found tho district to be 
quite as populous as the one bordering the main road. 

Kerman was reached at the ond of March, and for some months we 
wero busy enough, what with consular work and settling down, 
Whon, however, it grow bot in June, I determined to explore Sardu, 
wo a# to trace out Maroo Polo's ronte, and we had ~ most delightful trip 
whilo occupied with this task, during which we scaled the bighest 
peak of the Lalazar range, 13,700 feet above sea-level—no mean feat 
for «lady to accomplish. There was nlao the best of monfilon-shooting, 
and we picked up several carpets woven by the nomads, while the 
climate at an altitude of over 8000 feet was perfection. However, we 
were forced to return home by quick marches to meet FLEE. the 
Farman Farma, who was once “gain appointed governor of the province, 
and the autnmn was Spent at Kerman, as wo found interesting ooo. 
Pation in trying to unravel the ancient history of that city, I can. 
not say we wore unsnccessful, ax our offers of a reward for old stones 
and curios produced « number of roflot tiles, and I am proud to state 
that we captured » wasp unknown to science, when collecting insoots 
for « friend. 

Tn Jannary, 1896, telegraphic orders came for me to join Colonet, 
now Sir Hungerford, Holdich on the Perso-Beluch frontier, which instrne- 
tions T should have beon quite unable to obey, without considerable delay, 
had not my kind friend, the Farman Parma, lent me his own transport, 
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Thanks to this, we started off on the third day, leaving our household 
oda to look after themselves, and within a week we had reached Bam, 
antil recently the frontier fortrees of Persia. Everywhere | was shown 
the greatest courtesy, eo that forage and supplies, which wsually are 
impossible to collect, were ready at each stage, and from Regan, with 
only a day's halt, we were able to load up fifteen extra camels with 
all supplies, before crossing that portion of the Dasht-i-Lmt which lay 
between us and Pahra. There my old acquaintance, the Assad-i- 
Dowich, treated us well, and it only took two days to engage thirty 
spare camels and to load up supplies for twenty days, as the villages 
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to the east were too small to be counted upon to any great extent. 
As far ax Magas, we followed the ronto that we had taken in 1893, 
ufter which we continued nearly due east, reaching the British oamp at 
Kohuk on February 24, having accomplished the march of 000 miler, 
mainly across desert, in forty days. 

Sir Hungerford Moldich * has already read an interesting paper about 
the geographical side of the frontier commission, during which we 
tiarched with our headquartors a« far ue Jalk, while excursions were 
made to the various points of interest along the frontier, Both at 
Jalk ond Kohuk we found sumerons tombe which were built by the 
Kaianian maliks, and which appear among the illestrations. On one 
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of them I found a brick bearing the date of 1027 Anno Hojra, or 1617 
of our ern. This confederacy of chieftains appears to have ruled in 
Sistan and Baluchistan during the prosperity of the Sofavi dynasty, 
and, as far as wo know, they were crushed by Nadir Shah about 150 
years ago, although Pottinger mentions that they still owned villages 
early in this century, 

We accompanied the British Commission on its long march to 
Quetta, so that my sister may cluim to be the first lady who has ridden 
from the Caspian sea to India, a distance of nearly 2000 miles. 
While travelling up the valloy of the Rakshan, through what is now 
a desert, we saw that for miles the conntry had been cultivated in 
terraces on sucha scale that there must have been a teeming population, 
where now oné can wander for 50 miles without seeing the slightest 
sign of life. We fonnd many ruined sites, with numberless fragments of 
Arab pottery, beads, and bracelets, and felt that it was only deforestation 
that could have changed the country from a smiling plain of plenty to 
“® barren and dry land, whore no water is.” Daily, the thermometer 
registered aver 90° in our tenta, so it was with light hearts that we 
ascended on to the uplands of Baluchistan, until, at Kalat, we again 
reached & telegraph wire—that pioneer of civilization—and at the end 
of April we entered Quetta, where we were all most kindly entertained 
by the late Sir James Browne, whose name will live long on the 
Beluch country side 

We were on the way to Simla, when the pad news of His Majesty 
the Shah's death reached ux, and it was quite touching to see how much 
our Persian servants felt the calamity that had befallen their native 
rountry. Nearly a month was spent in Simla, Waring which I was 
euubled to compile my work up to flate, and at the beginning of 
June we were once again at Karachi, bound for the Karun valley. 
We were caught by the beginning of the “monsoon,” and, a8 we were 
on bonrd the worst roller that the British India Company poasesses, 
we were very glad to reach the shelter of the Porsian Gall For the 
first time, T visited Bahrein, when we rodo on donkeys to the famons 
wolla, and also saw the extraordinary phenomenon of a spring of fresh 
water bubbling up in the sea, which is very shallow indeed all round 
tho islands, The pesrl fisheries wore in full swing, and it wasa most 
picturesque sight to see the fleet of little vessels all busily engaged in 
fishing for oysters. The weather wus too hot and our stay too short 
for a visit to the site of Sir FE. Durand’s and the Jate Mr. ‘Theodore 
Bent's excavations; but there are fow places a0 accessible that would, 
in my humble opinion, yield 9 richer harvest than this anciont home of 
the Phosnicians, where Erythras, the * Red King,” lies buried. 

Of Bushire we again oxperienced rough weather, 
entered the lovely Shat-el-Arab, the moist heat was 
™, at Mohamorah, we found that the fortnightly 


but when once we 
overpowering, and 
boat was not due to 
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start up the Karan for another week, we continued our journey to 
Buareh, where Captain Whyte, Her Majesty's consul, received us most 
hospitably. 

Before entering the valley of the Karun, I would mention that that 
river was opened to the commerce of the world in 1888, and that ever 
since Messrs, Lynch Brothers have maintained a fortnightly service, 
in spite of much hostile intrigue on the part of some of the inhabitants 
of thia district, who did their best to thwart the Shah's policy. How- 
ever, the extraordinary tact of Mesars, Lynch’s agents has overcome 
much obstruction, and every one is now alive to the advantages that 
they have conferred upon the district, so that we may soon hope to 
seo this system of mutuul benefit placed on a thoroughly sound and 
solid basis. 

It is but 117 miles from Mchamerah to Ahwaz, but this oconpied 
the best part of two days to accomplish, as we anchored at night. At 
Ahwaz, where « few years ago there were but wretched huts, ware- 
houses atid caravanserais of imposing appearance now line the bank, 
while great activity is everywhere visible. After spending a few days 
with Messrs, Lynch's agent, Mr. Parry, in his company I proceeded up 
to Shuster on the #4, Shushan, the larger boat, the as. Mal Amir, not 
being able to surmoont the natural barrage that orceses the river in 
five separate reefs. This iv the crux of the Karnn question, as, if the 
ancient dam were repaired, there would be water enough to fertilize 
millions of acres which now lie idle and useless, At Shuster, one of the 
dirtiest, hottest, and most fanatical towns in the world, we lived in 
cellars for the greater part of the day, an at Sa.n. the thermometer tegu- 
larly registered 108° Fabr., while at noon 120° was the average reading. 
As may be supposed, we were only foo glad to return to the compurs- 
tively cool climate of Ahwaz, where I had left my sister, and here July 
was spent. In Angust, I was so weak from fever and pleurisy that I 
had to seek mediowl advice at Busreh, and again enjoyed every com- 
fort at the consulate, for which I shall over be grateful. ‘The moist 
heat was so trying that the doctor ordered a sea voyage, #0 that 
early in September we returned to Tehran by the roundabout way of 
Bombay, Aden, Brindisi, and Constantinople. 

I was very anxious to have the Ahwaz-Jypahan road properly 
mapped as far os ite junction with the Shuster route, as, until quite 
recently, Ahwaz barely existed, and so there wae no rowd ronning to 
itahown on the map, Here the great value of my faithful plane-tabler 
came in, aa I waa able to send him in charge of my caravan through the 
Bakhtiari country and feel quite confident that when we met again at 
Tehran, he would have an excellent ronte report to give in, in which 
hope I was not disappointed. 

Tho winter was again spent mder the same hoapitable roof at Tehran, 
where I yaw H.LM. Muzaufur-i-din Shah more than once, who evinced 
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much interest in’ the photographs that I had taken on the Baluch 
frontier. Moreover, | had the opportunity of making the acquaintance 
of the leading Persian statesmen, one of whom, His Excellency the 
Nasir-nl-Mulk, is here to-night, having pail us the compliment of 
returning to Eugland the moment his official duties on the continent 
were finiahed, 

In conclusion, I would mention that, after travelling for many 
thousand miles in Peria, I still wish to travel there again, and, although 
perhaps the free open-air life and the glorious|climate have something to 
‘lo with this, I cannot but feel that it ia also owing to the Persians 
themselves being so hospitable and friendly a race. 





Before the reading of the paper, the Pursipext said: We have to welcome here 
this evening an officer who bas seen a good den! of a very interesting part of Persin, 
and froin whom we have received several letters of great itstereat, though I believs 
wo have not before had the pleasure of listening to bim inthis mom. I will now 
call npon Captain Sykes to read bis paper. 

After the reading of the paper, the following discussion took pluce:— 

‘The Paesmest: I would now aak hix Excellency, Nesir-ul-Mulk, to open the 
disoussion by some observations. 

His Exosllenoy, the Naste-cu-Mvie : I am very pleased to have had the oppor 
tunity of being present at this meeting, and of listening to the Very interesting 
lecture of Captain Sykes. As you have teen, Captain Sykes hes shown himself 
very active explorer, and has availed himwelf of the opportunities afforded him to 
give you now information about the butlying parts of Persia, T am afrald that 
all he paid wax about the outlying parts and the deserts, and that may give you 
the dew that all parte of Persia aro the same, As you know, Central. Persia ix 


Gistant w retrospect to warrant attentive consideration on your part. My know- 
ledge of Persia. goes back to 30 ancient » date, that anything I may DOW say on 


Mokran, which 1 had been sent to explore under orders from Hombay, Although 
we, iu Sind, were neighbours to Mekran, we kaow very little of that province in 
those daya. Twas onlered 0 go along the const ax far as I could, und soe whetine 


with Western Mekran should lead na into political compiiontion: Conseq 
1 put my camsle snd horses Into boats, and returned to Karheht. A Ped 
later, I reached this very plane, Gwadar, from the neighbouring port of Oharbar, 
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having travelled thither by a strictly “overland” route from the Caspian. Later 
ogain I resched Gwadar direct, coming from the same «tarting-point in Northern 
Persia, When the late Sir Henry Yulé kindly measured my Journeys, and put 
them down at 7000 miles in Persia and Baluchistan only, Leonfess to @ feeling of 
gratification ; bat I could not then foresee the work that was to be accomplished by 
other travellers in Asia during the second half of this memorable period of sixty 
years which we are now celebrating. 

The paper we have heard read is an admirable ove fn many rexpects. Et is 
simple, truthful, we all understand it, and, more than that, it shows what we have 
to do, The points whick the writer has touched upon are points of very great 
interest. indeed, and I only hope that, by further study of these partioular regions, 
We tnay soon have a more complete map than heretofore, Ede not like taking up 
your time further, but, as relevant to the occasion, will ask your permission to 
quote a few words from a lecture which I delivered at the Royal United Service 
lustitution in 1877, when Sir Rutherford Alcock was in the chair:— 

“We require consuls both on the east and west of Persia: good, woll-trained men 
who ard likely to promote, by their personal character, the honour and credit of our 
country. Kerman or Yozrd in the east, and Kermanshah and Shuster in the west, 
Meebed in the north, and Bunder-Abbes on the seaboard, would all be points 
worthy of consideration in any scheme for the extension of the Asiatic consular 
service... « Hulders of these poste, like the late worthy consul, Keith Abbott of 
Tabriz, might, by judicious local exploration and inquiry, be selentifically, a» 
politically, useful.” In referring to Consul Keith Abbott of Tabrix, I would inter. 
polate the name of Colonel Stewart, also of that city, whose presence bere to-night 
at once recalls his travels and services, 

Let me odd that in three of the places usmed, convuls oF vice-consule have 
in late years heen appointed, I think I am right in saying that General Mackay 
was appointed to Meshed, one or two oflicurs were appointed at various times to 
Yerd, and Captain Sykes in, we know, st Kerman. One word more, if I may be 
allowed to say it—and it would be ungrateful und ungracious Hf did not do so— 
that ja, that I agree in every word that Captain Sykes has sald in regard to Persia 
hompitality, 1 can, from my own experience, testify most heartily and honrstly to 
this estimate of the native character. 

Sir Monrmuan Dunaxp: There are many here #) twuch better fitted than | 
am. to continue the discussion of Captain Sykes’s lecture from « geographical 
point of viow, that it is inadvisable for me to take up your time very long, 1 
would only like te xay that 1 entirely concur with everything Sir Frederic Goldamid 
aaye about the credit due te Captain Sykes for his remarkable journey, and I-wish 
® (reat tany more would follow hia example. I have oftes been struck by the 
small numberof English travellers who visit Persia. Iam sure my cistingnlehed 
friend, the Nasir-ul-Malk—whom [ take thie opportanity of congratulating upon 
the high honour conferred on hin by Her Majesty—will bear me out in. saying 
that the Persiana, a& a nation, very thoroughly appreciate, in more ways than ane, 
any sympathetic interest which Europeans show towards them. J think |t is in 
every sense desirable that more Englishmen shoal travel throagh Persia to learn 
something of the country and people. It is w roost interesting country and people, 
‘There is one aspect of the question which has not bem touched oa to-night, and 
about which I should like to say a few worda—I mean the Interest of the country 
from an artistic point of view, I think it would well repay any one of artistic 
tasies to spend some months or a year in Persia, Ho would seo that It is a very 
beautiful country. Wo bare heard a great deal of the arid nature of the moun- 
tains, There is a very wreat deal of barren and bare country about the capital, bat 
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if you could zee tho exquisite colours which the barren hills take at sunsot, and at 
other tines, you would agree that Persia has its beautiful sido. I remember when 
[left Tehran on Febrnary 14,1 was particularly strack with this It waa o typical 
Persian day, the uky cloudless, the sun bright, To the north stretched a long range 
of mountains of dazgling purity, covered with snow from the summit to the fous, 
and far away to the east, rose the mighty coue of Domavend. To the south we 
saw the veunt plain stretching toto the blue distance, and rising out of it, range 
after range of snow-clad hills, the more distant belng oomuiderably over 100 miles 
away, yet, in the exquisitely pure dry Persian air, the farthest Tange was perfectiy 
clear, The whole was our of the meet beautiful things T have ever see. Now, 
that is merely one aspect of Persis, but it is worth dwelling upon, From every 
paint of view, 1 wish I could ase more English travellers in the country, but they 
must be tenvellore of the right stamp, like Captain Sykes and the charming and 
intrepid Imly who ncoompanied hin in his wanderings. T bope I may live tu see 
more Englishmen following their exanple, and that greater interest in, and know- 
ledge uf, Persia may gradually result, 

Colonel C. EB. Srewawr: Tt ls some sixteen years since I reads paper before this 
Society on Porsia, where I spent many years, and 1 am now glad to listen to 8 paper 
‘by Captain Sykes on that country, Captain Sykes told you that op his way to 
Persia he came tome at Adessa and asked me for letters of introduction. T gave 
him one toa friend of mine, » chief of the Yomut Turkomans whose frivadwhip 1 
had gained some years ago. Tam sorry my friend did not treat Captain Sykes 
better; at all events, I had found him most kind. It surprised this chief very 
much, when I was with hint, to hear that I possessed a portrait of bim. This 
portrait bad been dona by my wife, who had met bim on boand a Caspian steamer 
when ho was en olficor in the Russian service, Sixteen years ogo, man wus 
scalped in my presence in thie part of the world; but on the present Ovession we 
had-a good dinner, with knives and forks. Whatever eles the ‘Turkomane haye 
done, they have advanced much in civilization, which le dae 10 Russian example, 
This chief, after holding « cormminsion as tuajur in the Kossian service, had entered 
the Persian service as colonel of cavalry. L nist aay 1 found him « tost pleasant, 
intelligent hest, aud in every way I enjoyed my time with him. Tam sorry he was 
tot more civil to Capthin Sykes. 

In another part of Persia described by Captain Sykes, Dhave been ae far as 


if it were Dot for tho momzuitoes, one could apend a happy time. I romember on two 
occasions 1 ounld not see the colour of my hands, they were sy covered by mosquitoos, 

Mrs. Bistor: My claim to be a Porsian traveller Is ttber a slight one | 
travelled in Persin for & yenr for about 1500 miles, sell ei which J 
travelled was chieily Western, Persia, from Baghdad to lefalan a in the Bakhtiari 
ovantry, and the Karon region,from Dupnian to the source of the Karun, and then 
through what i* sametimes called Porsian Kurdistan to the Turkish frontier near 
Urutilal. T should like toask Captain Sykes if ia the desert, between Meshed anid 
Kerman, he met with any traces of ancient irrigation, irrigation canals, ditehes, or 
reservoirs, such as occur itt immense numbers in some other parts of Persia now 
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Captain Syxes: Tn reply to Mrx, Bixbop’s three questions, Tdo tiot think that 
there was ever more irrivation or cultivation in the Dasht-idut than nowadays; fin 
qre-historio times there is reason to believe that the desert formed an inland fea, 
in support of which theory, Sir Frederic Goldemid mentions that at Yotasi 
or Yunsi, on ite north-west edge, there ix a tradition that the prophet Jonah, or 
Yunns, waa cast up there and hid for three days under a gourd. As to the second 
question, Tai afraid that I um not much of « botantat, but Ihave seen assalatida 
growing io the hille near Kerman. but alwaye at 4 higher elevation that any 
portion of the Dasht-l-lut, whore, indeed, one only sees stunted camel-thorn 
bushes, Finally, I regret to state that the Alnwaz-Burnjird road has not, as vet, 
been communced. 

The Parsrpmst : Wo have listened toa very interesting paper this evening, and as 
regards the journey from Khorassan to Kerman, I believe, from what Captain Spkes 
has told us, thet we skal be able to make some not unimportant adiitinos to the 
map of Persia which was brought out under Mr. Carzon's supervision a few yeare 
age. I therefore think we may all look forward with great interest to the additions 
Captain Sykes will be able to give us. We have all noticed, I think, how very 
tuteresting it ix for an accomplished travellor like Captain Sykes to travel over a 
country little known, but which hae many geographical and many historical re- 
minisconees connected with It, and I wns particolarly interested in hearing him refer 
to. the routes of Alexander and to the identification of places mentioned by Marco 
Volo and Friar Odoric. Tt reminds me how very much we ows to our late associate, 
Sir Henry Yule, os rezards this country and other parts of Asia. If it had not boen 
for his elucidations of the great work of Marco Polo, and for his having first brought 
to the notice of Englishmen the very interesting narrative of Frias Odoric, we shonid 
not now be able to listen to the researches of those travellers who have henefited 
by what Sir Henry Ynlo has written, We have much to thank Captain Sykes for 
besides the paper he hes road to ts. Wo have all been extremely interested in 
looking at the very beautiful photographic aketches he has ahown us on the screen, 
especially those buildings at Kerman, and the golilen-domed mosques and tombe at 
Meshed. We also have to thank him for kindly bringing here, and placing in the 
hext room fur our inspection, a number of interesting products connected with the 
province of Kerman, also some tiles and other older remains. I feel confident, 
therefore, that you will ull wish tne to convey to Captain Sykes very cordial yote 
of thanks for his communication this evening, 





A JOURNEY TO SIWA IN SEPTEMBER AND OCTOBER, 1896. 
By WILFRED JENNINGS-BRAMLY. 


‘Tne famous oasia of Siwa, which lee about 400 mile west of Cairo, cannot be said 
to have fallen from [ts high estate, for it is probably much as it was when 

Strabo, Diodorus, Plutarch; and Pliny thought it worthy of mention; only it haw 
stood still while the world went on. What it was in the days of {tn fame before 
the reign of Choops it is still—the first halting-place on the great desert high-road 
to the weet. Alexander the Great visited jt, and {t was well known io the Roman 
occapation of Exypt, but it was not until 1792 that ita fame renched Western 
Europe through the visit of Alexander Browne. Meliemet All seut an 

which gathered much knowledge of the place, and enabled him to fix the taxation 

VI.—Decumnen, 1897.} 28 
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of the oasis at £2000, Several modern travellers have visited Siwa, including Dr. 
Rholfs, M. Briochetti, and 4 journalist, Mr. Ward, who did not succeed, however, 
In gaining admission to the inner town, As circumstances favoured me in this 
respect, and as my return journey lay through new country, an account of my 
expedition may be of interest. 

As the safest way of undertaking a risky expedition is to take eo small a party 
that you excite neither attention nor alarm, I limited my equipment to the barest 
necessities, for the important thing is not to look worth robbing, One night, 
encamping at the Are} or el Bahrein—that hunting-ground par excellence of the 
robbers of the desert—a Beduin who joined ts sald he wondered Iwas not afraid 
of being murdered and robbed. “The laugh would be all on my side when I 
found you looking in my empty pockets,” I said. The Beduin, after a moment's 
thought, remarked, “But you would be dead then; ~ upon which, suddenly im- 
pressed with the excellence of my joke, he laughed long aud loud. My guide's 
sense of humour, which lay dormant on most cocasions, was so thoroughly roused 
on this, that it never quite fell asleep again, and he was for ever reminding me I 
had said 1 would laugh after I was dead. 

Besides thie guide, my only companions were my servant Abdulla and three 
camels to carry ua and our slender cutfit—« sack of rice and of flour, three goatekior 
of water, tea, tugar, coffee, ten tins of desiccated soup, two of porridge, and » few 
apples and lemons. ‘I'wo skins of water would with care last us five days, without 
allowing any for cooking or washing. 

Mr, C. W. Ward has given so graphic s description of the mad which he 
followed in his unfortunately fruitless attempt to enter Siwa, that I feel I have 
nothing new to say about the ronte, except that at Moghara I was fortunate 
enough to find some bones partly embedded in the eandstone, partly lying on 
the sand, whic, ou being examined at South Kensington, proved to belong to 
the precursor of the horse, Mr. Ward has described Ghara, that atrange town 
bait on the summit of a rock which rises some 40 feet out of a low damp plain 
surrounded by hills. It ls supposed never to contain more than forty men at one 
time, but I fancy that I saw a good many more. When wo arrived, every in- 
habitant was within the walls, At unset the gates are shot, as in otber towns, 
such as Siwa, and uotil sunrise noue may either leave or enter, We shouted for 
food, and a basket full of dates was let down by a rope over the walls. Having 
to encamp in the low damp ground, we should have been bled as a preparation 
for the Siwa fever we should be exposed to, but the barber could not come out 
that night, and next morning he was too buay to attend to us. My guide was 
much disterbed, and the attack of fever I suffered from on the feturn journey 
was alwoys attributed to this omission. Morquitoes did their best to fulfil the 
harber’s duties. They swarm in sufficient numbers to prove annoying even to 
the Aruba, 

T wus io a hurry to get on to Siwa, for the demande of the peuple for provisions 
wore extortionate, and my resuvurces email. Woe filled our goutekina, and pirshed 
on. ‘The water of the well of Ghara has a most abominable ste. Tt fa, in fact, 
scarcely drinkable until it bas been at least a day in the skins, Even then it je a 
wise precaution to hold your noxe for some seconds after drinking, 

Between Ghara avd Siwa, old Dau, my guide, was terribly alarmed by our 
tiecting « party of Uled All (“‘wone of Ali") Beduins. Their reputation aa 
robbers ls bad—but presumably they did not think ae worth robbing, except in. 
the friendly way of drinking up all our cofles, which Lau, in bis relicf at fading 
them friowlly, obeequiourly made and offered them, 

A have until now been Iucky enough to get on with the Beduina I have met, 
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Happily for me, the heat doesn't knock me up, and I can walk in the desert a long 
aa in England. 1! heard that the Beduins gave me the name of the walking 
Englishman, and once or twice were kind enough to aay that T waa one of them- 
selves, ‘Trifles like these are important when dealing with men who have the minds 
of children. With them whether you are to live or die depends +o often on a trifle 
that it is as well to have as many trifles as possible In your favour, 1 wore their 
dress in my trip to Siwa, not with the idea of taking any one in at close q' 

but of making myself unnoticeable at a distance. I generally walked tome way in 
front of my men and camels, I did this because the incessant drove of the Aral 
songs became intolerable to me, and as I found Alxinila couldn't possibly get 
om without his eternal zong, I used to put a mile between us when the track 
as clear, 

Once or twice, on reaching the brow of a sandhill, I would find myself in sight 
of a string of camels. ‘The first thing the Beduins would do was to load and hold 
their flint-locks at the ready, ‘They meant no harm; it is the ordinary etiquette 
of the desert, at which no one dreams of taking offence. Then I would have to sit 
down to show I meant no mischief, and conversation would be carried on In 
shouts, I generally asked them fors bowl of camel's milk, which they always 
gave if they hod it. On one occasion I came upon « solitary Reduin 
his herd of camels graziog. That man had probably not teen o human being for 
weeks, He was squatting on the ground. He noither moved nor turned his 
head, I saked hiny for milk, and he pointed to his camels and said, “Take it,” 
As tho ort of milking camels never formed part of my school curriculum, this 
invitation was of little use to me. But T could not rouse that man te more 
active hospitality, He probably looked upon my appearance as an impertinent 
Intrusion, 


After a long tramp my Arab garments were in « disreputable condition, and as 
we drew near Siwa I saw little prospect of entering the town in any other chatacter 
than that of a beggar. Little guessing what honours were in store for me, I put 
off my entry till dusk, On foot as useal, and nome way in front of my man, I 
passed through the mile and half of gardeus The vegetation was 
Bach garden wae surrounded by « mud wall, over which the foliage of the palms 
drooped most invitiogly. But-with the uncertainty of my recoption before me, I do 
not pretend to my my mind was in # state fully to take in the peaceful beautivs 
of the scene. At that hour not @ soul waa about, and I was not observed until I 
had. crossed the bridge that spans the narrow canal running through the outer 
square, and was well into the middie of the further half of the equare. ‘Then the 
men assembled ia the booths in front of mo saddenly became aware of my preseuce, 
and euneé forward in « mass; 1 wax soon surrounded, We exchanged grectings. 
Of course they soon beard that I was a stranger, though my shaw! was so arranged 
that they could see nothing of my face but my left aye; but that is, nufortunately, 
blue, One man tried to pull my shaw! aside—a liberty | resented, and he kopt 
his distance; but things were becoming nupleasant. Dau hurried up Just then, and 
told me not to lesea minute, but push through into the inner square by:an open 
gatewny I liad not seen, This inner or Government square, ax it i called, is. 
reserved for the duliborations» of the aristocracy of Siwa—the thirty-five of forty 
landowners, The rabble have no right to enter ite precincts without leave, but 
the excitement of my arrival destroyed all rules of etiquette, and the noisy and 
unfriendly mob followed me in, 

I looked round. There were tents in the middle of the sjuare, and some doxen 
Egyptian police were stroliing about—a comforting sight to me. On my lef there 
was an ont-jutting building, afterwards known to me as Government house. On 
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bench running along It 1 saw 4 grave sasemblage of abelka, sitting in conclave. 
In the centre eat s mou in European clothes. This 1 knew must be Maka Bey, 
There waa only one thing to daz: I went up to him, and, speaking in English, 
addressed. him by name, and asked if my prosence wae likely to inorease his 
difficulties, Luckily forme, my rags aad tatters, and my face burnt black, were 
not too much for bis presence of mind, Hearing me speak Euglish, he rose to 
receive mo, and I believe his courteous reception esved me from much up- 
pleaaantness. Seeing the Mudir rise, the eheike all stood up. My suddon 
appearance had silenced the mob. All eyes were turned on me. There was no 
time to explain, and with any one lew quick at seizing the situstion than Maha 
Bey, the danger I was in might have assumeil alarming proportions. Speaking in 
the deliberate way in which Araba exchango greetings, Maha Bey told mo in 
English that if 1 would be guided by him, he fancied my arrival might be turned 
to some uae, “IT must talk with the sheiks for a minute,” be said; “ my orderly 
will take you to my tent, whera I will follow you in a few minutes and tel! you 
what to do.” 

Inet then | remembered Thad about mea pasaport, It wason parchment, and 
had an umleniably official look about it, With sll the digaity I could assmnme, I 
produced the precions document and handed it:to Maha Bey as my credentinis, 
Not a ghost of» amile played on his face as he read it and returned it to me with 
abow. He told me afterwards it had struck him then what to say abont me. He 
son followed mete his tent, and informed sme I had become a colonel in the British 
army. ‘I'he Goverument, be bad told the sheiks, tired of waiting for the payment of 
the taxes, now three years overdue, had sent me to see what answer they were giving 
to hie demands. I had hurried along alone, not wishing, unless absolutely forced 
to do #, to alurm Siwa by bringing my armed escort with me. As soon as I know 
who and what I was, we returned to the sheiks, who in the mean time had been 
delibersting. 

Maha Bey placed mo at his right band. I announced the fall of Dongols—an 
Important plece of news to them, as the only help they could ever expect, if they 
meditated rebellion, must come from there. A change now came over them. Prom 
having absolutely refused to pay anything, they bogged for a few dayn’ respite 
bofore giving a fiual answer, and, before the assembly broke up, I received an 
invitution to attend that evening's feast in the inner town, given by Sheik Fiman 
Haboun, the lender of the Senounsi, or fanstical party, Maha Bey refused to accopt 
until Ekman Haboun led promised to use his great influence towards having the 
taxes gathered. Iwas invited because Maha Hey took it for granted that I miunt 
be, at his guest, but [fancy my host thought it a bitter pill to have to consent to 
my entering the rock-hewn walls of the inner town at his invitation, for I belicve 
Tam the first Obristion who has penctrated xo far. 

Aa wo waited to go in, and afterwards as we sat in his tent, Maha Bey told me 
all he know of the place, The people are in the habit of exchanging their dates for 
tes and sugar, and sometimes other small Juxurivs they can afford. No money ever 
paseds, Ih le nondless to my they are shamefully cheatel, and, never receiving 
payment in monoy, they have none to give to the tax-gatherer, Maka Boy had 
intertiewod the caravan of merchants jnst arrived, and informed them be had for- 
bidden the Swans to sccept anything but money for their dates, As the merchants 
bud ought eversthing but money, affaire were at » deadlock, and Maha Boy 
intended to stay in Siwa until money was forthcoming. 

Mahomet Said Jeade the Government party. Not being such a fanatic as 
Hatoun, hls attitude was naturally more friendly towards me, He and his 
have the support of « Mahmeor and two policemen sent from Cairo—indiviineis 
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whose influence is wil, and who, recognizing the fact, do not struggle against the 
inevitable. 

Their monetary values are those of the adjacent countries—Egypt and Morocco— 
but they give them names of their own— 


14 ghuerdas = 1 freena 


ifreenn =} pisstres 
Sfreena = 1 real cinquo 
1 real cinquo= 1)} plastres, 


But far more trade is done by direct barter than by cash purchase. They do not 
refuse money when it is tendered, but most of the merchants only offer them goods 
for the dates—chielly groen ten and eugar, both of which they consume in large 
tiantities, 

: They cultivate five kinds of dates. The best. the ghrasali, is too juicy to be 
exported; the faraghi, which wil] keep from three to four montha, is exported to 
Alexandrin, Th» tajedii fs tha common Arb food, of which avery Beduin keeps 
& store, a4 it will keep good fora year, Out of it ix maile the paste called ar-gool, 
of moona (mortar), "lhe dates are trampled upon until they adbere together into a 
paste, the wagar in the fruit crystallizing and helping to preserve them. The 
sultani, of which Siwa possesses but « fow treea; it is chiefly grown in the amal! 
oases, The gargha, the least valued of all, and therefore kept for homé consump- 
tion and camel food. All these datos are dried on the sand of the date-yards, and 
carry away with them a good deal of the soil, but to the Arabs thie does not seam 
to detract from their excellence. 

‘They are packed for sale in Jong flat baskets made of palm tranches called sia, 
which ls the recognized measure for dates, so that you buy half or quarter of a eis. 
‘Two els, one slung on each side, are a camel-load. 

The staple food is cheap esough, but all imports, such as green tea, sugar, 
and scents for the two or three inhabitants rich enough to buy them, are enormously 
expensive, They ouly care for green tea, and the best is senttothem, T saw them 
enioll the packets with the air of connoisseurs, Not knowing this, I had given « 
packet of my binck tea to one of the sheika, whose manners were so good that he 
concenled the contempt he must have felt for it and probably threw it away as soon 
samy hack was turned. 

He who abiall muke the tea le #elested for masons I was unable to penetrate, 
Whoever be may be, he for the time being is called mitan, and ranks highest in 
the company. Sometimes it takos so very long deciding who should be tea-maker, 
that the water gets cold, but Ekman Hatoun being the proad possessor of a real 
French ure, the water could boilaway while points of etiquette wore being setiled. A 
teaspoonful of tea, then sugar up to the brim, e xprig of mint placed In the lid, and 
aa much hot water as the teapot will hold, makes what to our taste is a sickening 
conccetion ; but, as common politeness to the host demands it, you have to drink 
glace after glass, each more nauseous than the lest, as the void is filled up with sugar 
until the teapot containe nothing but a thick syrup. You cas always recognizes an 
énale man in Egypt by hie preferring tea to coffee. Berber is the common Janguage 
spoken among the inhabitants, The Arabic spoken differs hers as with the Bedulns 
—their g's are all oft, and they clip thelr words of the last syllable ; for instances, 
majtsh (it ls not,” or “there le not”) becomes maf, with a long @; moyu, md. 
Every salutation has ite proper answer, and to fail to give it betrays the stranger 
at one Katerherak (“thank you") sboald over be said; thanks must be ex- 
pressed by calling down some blessing on thedonor. When time is no object, Arabe 
will sit together muttering welcomes with ax much expression a an ordinary school- 
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boy displays in reciting hit lessons, Strangere meoting are so suspicious of one. 
another that they prefer this to acy conversation in which they might be led to 
betray their past or future movements. If one or the other is in a burry and wishes to 
got to business, he says “ Salimt,” which is understood to clowe salutations; but even 
then it is difficult to maintain » satisfactory conversation with people who, as they 
have told ms, consider it imprudent to speak the truth on any subject anless forved 
to by adverse circumstances. If asked where he has come from, a Beduin will 
generally say nothing, only jerk his head in the wrong direction, or point with two 
fingers and olick softly with hia tongue. The click againat the palate means “yes; 
against the teeth, “no.” They also express “no” by jorking the bead back slightly. 
The camels are spoken to in @ sericea of sounds, not words. To make them lis down, 
they produce much the same sound in their throat as may be considered « fair 
imitation of a saw; to urge them along, they suck up all the air in their mouths; 
to atop, thoy hiss a long ifssr. 

Each oasis has its own song “ ramie,” which the caravans an leaving intone 
and keep up for hours with a persistence perfectly distracting, 1 noted down two, 
those of Moghara and Siwa— 


“ Gour ol Helab ou 
Gart e} Somara 

Ya down ya ruse 
Kahee! el andara.” 


While Siwa sings— 
“ Aween ya Siwa! “ Where art thou, O Siwa, 
Yalla fl tamor Where the dates 


Oors zeit wugged, And oll are plentiful, 
Ya Siwn 7” 0 Siwa?” 


Siwa posseswes 4 fever of its own, and, as I have ssid, travellats aro bled on 
arriving at Ghara. Onions are sald to be an antidote, However, nuither bleeting 
nor oulons are certain cures, for they told me a large number die in the year of this 
fover, It ia accompanied, as I found in my own case, with constant vomiting, 
They call fever humma, and ute quinine when they oun gut it, 

Maha Boy told me of the superstitions dread the Siwee had of cannon, and how 
the abeurd report that he kept one under his bed had been most isefal to him, 
Hie fifteen soldiers, when bo reviewed them, had caused a stampede of over « 
thousand into the inner town, where from the battlements they watched the 
evolutions with » calmer sense of security. My military tithe was of great use to 
me, and Maha Bey assured me T dhonld be quite safe if I could rely on my men. 
Of Abinila I felt sure, and Dau was easily hoodwinked. T might have been ¢om- 
mander-in-clief, and it woald not have astonished him. ‘The Kadi knew an 
officer in Cairo with whom I was wall scquainted, which made a bond of 
This added to my prestige, and Maha Bey was not slow ta make what capital be 
could out of the military romance he had wound around me by pointing out now and 
then that the Government would not jeave him unaided, and that they had best 
decide and pay, and not force me to retarn with an anny. 

At sunset we were aummonsd to the feast,and led by a long tortious passage 
cut in the rock and lighted by men bearing torches, The passage led up higher 
and higher, until we reached a lurge room, which must have beon somewhere in the 
upper town. 

Pr elire entering I had to take my shoos off, and when I saw my toes barely 
covered by my ragged stockings, T felt I scarcely did justice to the British army. 
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The manners of my host and his guests were, however, if not cordial, perfectly 
courteous. 

There wore several round tabies placed down the middle of the room, candle: 
burned in candlesticks, all of which had been imported from Cuiro at a fabulous 
cost. Lampe of olive oll were also about the room. Tho food was more than 
abundant. A whole sheep stuffed with rice, raising, and pistachio nut; soup, 
chicken, vogetahles, savcoeded each other, Then came trays of delicious frult—the 
trays made of woven date-fibre; the fruit, delicious black grapes, figs, a smal! 
variety of water-molon, sweet lemons, pomegranates, and mandaring. Onur bust 
id not eit down, but directed the servants, who wore moat likely slaves. There 
is still some traffic in slaves from Kura, the price of one of these being « mmall 
roll of blue and black cloth, such as the natives wear. 1 fancy most of the Siwans? 
dislike of admitting Christiana to their town is the dread that their slave trade 
Will be interfered with. There was no conversation during the mesl, for any 
obe to talk would have meant a disregand for the other more important function 
of eating, 

After a long dinner we rose and washed our hands in brass basins, with water 
poured out of ewers. ‘Then all sat on the divans round the room. A servant then. 
walked round, showering rose-water over ua #0 Hberally that anotber had to follow 
with « towel and wipe us dry, and while he did this = third stifled ne with incense. 
This unplessant ceremony cost our host a large sim, for rose-water imperted (rom, 
Egypt tecomes of fabulous value, and the servants were unpleasantly liberal in 
dispensing it. ‘The conversation waa carried ou in Ambie when they nddressed 
either Maha Bey or me, bat in Berber—of which neither he not I understood a 
word—when they spoke among themselves, We had English t6 fall back on when 
they were #uiliciently engaged to leave os alone. My tent meanwhile had teen 
pitched close to:Maha Bey"s, and | slept in all security, watched over by his sentinels. 
Next morning Maha Bey, kindly wiahing to show me as much of the place as he 
could, found » reason to visit tho tombs and tho villages of Meuchihs, some 1) 
mile from Siwa. As we crosied the cxnal beyond the first square, I caught some 
of the emall finb, ‘They positively swarm, even in the puddles on ite side. Once a 
year the poor of Siwa have a grand fishing, and catch enormous quantities to feed 
on. Threading through the outekirta of the town, I saw a few poor houses, The 
chikiren I saw, and one woman, who came out of a doorway and gave me water 
kindly enough, were all black, and 1 suupoct there are slaves, 

The Siwaue themselves, though darker than Beduins, have nothing of the 
negro shout them, They aro of Berber race, and their faces are long and jean, 
eheek-bones very prominent, eyes dark, Their expression is forbidding; lank and 
wiry, they look as if they could endure any hardehip, 

We reached the tombe first, They were hollows cut in the rock, said to be 
made by the Romans. They were quite empty, though # few bones could still 
be seen lying about, Maha Bey had found these tombs the resort of all that 
was disreputable in Siwa, snd had had them emptied, From report, Siwan moraly. 
are of the lowest, oven in native eyes ; se we will hope that he did good work. We 
Went on to the village Menchiba, a curious litile town built high up on a rock 
some 50 fort hich, As at Ghachara and Siwa, at night the gates are shut and the 
inhabitants aufe within the walls Their gardens -apread out all round in lovely 
vegetation. Five springy of different temperatare flow from the rock and irrigate 


The sheika ceecived us most kindly, showed us their beautiful gardens—o 
which they wers Juatly proad—and then gave us a luncheon of frait, ane dain, 
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sné refreshing, and even lent um donkeys for our ride back to Siwa, which we 
reached in time to rest before the hour for the decisive meeting at Sheik Suley- 
man's tomb that evening. On very important occasions such os this, the sheike 
assemblt on the saint's tomb, and he la supposed to preside over and direct their 


Tt all passed off satisfactorily. They deckied the taxes should be paid if time 
wero given them. In the mean time, po merchant might give goods in exchange for 
dates; oyerything had to be paid for in money, and the Government share deducted, 
Of the inner town I saw aothing but the room in which we dined. ‘he women ate 
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shut up within ite walls, and all they see of the world ix from slits at the top of the 
harem town walls. Rock and wall rise some 50 feet above the plain. ‘The gates 
and passages Jeading up into it are cut in the rock. The women never come ont, 
and after sunset every man kaa dissppeared within. 

A\t the foot of this wall—in the first square through which runs the canal—are 
the booths whore the men spend most of their day, that is, such time as is not 
taken up by the cultivation of their gardens. The archway by which I entered 
the inner or Government equare is clove to the wall; between this and the square 
runs & narrow street, in which are the few shops of Siwa, Behind Goverument 
house—s building which jats out into this square—a doorway in the clroulur wall 
leads up the rock-out steps Into Eckman Haboom house, which is then reached by 
4 passage cut upwanis through the rock. ‘This square is surrounded on three sides 
by small square yards fenced in with palm branches, Here the dates are heaped 
up after having been dried in the equare. As you face south with the town before 
you, # conical-shaped rock tises to your right. The gardens stretch to the east, 
and at some little distance stands Mahomet Said's country house, where 1 should 
have beon entertained had I stayed another diay; bot as under no circumstances 
could I see the inner town, and that by staying 1 laid myself open to the most 
constant questionings, J preferred leaving the next day, and returning by a different 
route. T wandered about the reet of the afternoon, spending some time in the outer 
mare, where all commercial business is transacted. Here the morchants (Tugars) 
from Aloxandrin bring their tea and angar, thoes of Banegharsl their dried meat 
and balra (Arab shoes), for exchange. 

T gave aa a rewaou for starting the next morning, that \t was important I should 
stop the advancing army by carrying to it as speedily as possible the good news 
of their submission ; but I bad some difficulty in getting off, and was glad te find 
myself fairly on the road. 

Our way took us back across the lowlands covered with halfe” grass, which 
atretches 3 miles across from hilla on the north to sand-dunes on the south. We 
had chosen the northern track by the bills going into Siwa; we now returned by 
the southern, At abont 4 p.m. we reached the Salt plain. The salt lay about in 
wtent white slabs that might have hewa mistaken for ice. The gronnd was broken 
up into small pools of clear water glistening on beds of crystallized salt an white 
#3 mow. The great dried blocks on all sides spoke of a time when the whole 
plain must havo been undor water. 

That evening we encamped near one of the Senonssi gardens, These satiya of 
Senounsi are to be found in almost every onais. They are cultivated by blocks, 
dlaves of Sencoussi, They form little colonies of about a huodred, and are 
bound to provide foud ior any passing member of the sect. ‘The dates He in 
heaps under the trees ready for those who will help themeslves, Every Arb nay 
tale food for bimself and bis camel, but is not allowed to buy them for sale in 


We filled our sxing at a rush-covered spring, The smell of the decaying 
Vegetation around ta terrible, and taints the water, which would otherwine be 
good, 


While we wore filling our skinu, one of the blacks paseo] hy driving cattle to 
phe. of the grass-covered hollows, of which we passed trany wn our onward journey. 
Hy seemed astonished to vet me, but aid nothing, Tt was on this, our second day 
from Siwa, that Dau admitted his ignorance of the route for whiok T had 
him as guide. He insplored me to return the visual way, bat it would have beet 
awkward if the English colonel bad Tenppeare! om the scene, having mised his 
amy; 95 T decided to push on, trusting to var buing able to follow the track of 


nie 


A JOURNEY TO SIWA IN SEPTEMBER AND OcTODER, 1896. 607 


seventeen donkeys,"whioh shortly before had been drivew fromm the Wah ¢l Bahrieh, 
or sniall oasis, to Siwa, 

We reached the sand-dunes befure night, and followed the track by moonlight 
aa long as we could, encamping at midnight. The next day we travelled across 
flat rock and dunes. Three conical hills, known to Dau ay landmarks, happily 
kept us straight, for the track was difficult to follow on rock, though Abdulla 
found it here and there by a turned stone, whith showed white on its newly 
exposed side. 

We reached the Are} that evening, walking down a steop passage in the mck. 
The sand slips under your feet, and the camels had a bad timecoming down, Once 
at the bottom, we found ourselves in a valley surrounded by almost perpendicular 
cliffs of limestone, some 140 feet high. We could see nothing beyond. The 
Bahrein (“two rivers”) with its date-palm forest stretching as far as the eye could 
see, visible from the tableland above, had now entirely dissppeared, Abdulla 
brought us in some exesilent dates, which proved that the palme in the Are) are 
looked after, though common property. 

In the morning | saw the tombs, thirty-six of which have been opened and 
rubbed, A row of squares gape black on the side of the rock. I climbed Into 
many, but found nothing but bodies lightly covered with sand, and some mummy 
cloth, The walla in come were decorated : one had the hooded snake, others had 
been scribbled over by Romans with rude soratchings, and Arahe of a stil! later 
date had in some cases added their names ‘These tombs were evidently once 
closed by slabs of rock carefully built in with smaller bits, till the whole looked 
uniform. In places the rock sounds hollow, and other unopened tombs may be 
there; yet it is diffionlt to belleve that Arab robbers jeft any uurifiod, 

The mosquitoes of the Aroj were terrible, as they are wherover thero is wze- 
tation, and therofore water, We dared not light « fire, lest it should serve se a 
beacon to the robbers that infest the place. We suifered so that we decided not 
to pass another night in misery, and at sundown next day atarted onwards. Some 
Ghara mon came up an hour or #o before wo started, to fetch dates, The Are} 
bears so lad a reputation that strangers ate looked upon with suspicion; but these 
turned out to be friendly and harmless enough. 

Our road was easy to find; landmarks known to Dau seemed to abound, From 
the Whatia, which we seached the next morning at ten, an abrupt descent took 
us straight down to the level of Lake Sittra, which we reached the day after. In 
the trees of the Whatis I noticed some amall night-herons. I believe them to 
be a new variety, but unfortunately I miseed the one I shot at. Their ery \a not 
absolntely the same as that of the ordinary night-beron, and they are much 
smaller. Thay flow back in the direction of the Bahrein. There must, there- 
fore, be some open water there; that of Lake Sittrs is far too salt to make it possible 
fish ca live in Ht, and I saw no living thing either in, or oo, or near this southern 
aide. 

The lake ls about 14 miles long and $ wide. On the west, stunted bushes grow 
nest the shallows; oo the svath—where we stood—sand drifting against the palm 
trees liad formed miniature cliffs A ranye of low white sandhills ran slong the 
northern shores. 

The paluw on the banks bear a good deal of fruit, but it is of little use except 


as food for the camolu, ‘The road ts too little used to make it worth while fo tend: 


the trove, 

A spring of fresh water rises among the rushes at the east end of the lake. 
So difficult is it to see where salt ends and fresh water begins, that | hesitated 
before tasting it, whon I found it far sweeter than that we had drunk in the Arej. 
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The ground, ss we left the lake to the east, was covored with bushes, anil I saw 
quantities of the apoor of hares. 

From here to the smaller oasis there are five days’ travelling across the most 
desolate waste, destitute of water, and éven of the uaual desert vegetation, so the 
camely had to live om the dates we carried for them. On leaving the luke there 
is a long track of wackls, or swamp, encrusted with salt, The track has to be 
carefully kept by the eameli, for it is eany for them to fionnder into depths from 
which it would bo impossible to oxtricate then, 

The only diffiontties of the road began now. Dau lost his way on the evening 
of the next day, and as we could only carry just enough water to take ua to the 
onsie without any delays, things looked rather black, We were not cheered by 
stumbling Spon * man, woman, and child, and their donkeys, all lying desd— 
evidently of thirst, They were not all towother, The woman, her child in her 
arms, had died first; near her lay one donkey. The man had struggled on sowe 
little way, and lay on the sand face upwards, hiw clenched hand stiffened in a laat 
convulsion. ‘The poor wretches had tried to quench thair thirst with lemons, the 
skins of which lay reattered on the ground, 


We went on climbing sandhill after sandhill, always hoping for the sight 
of some Al-haman, or landmark, Dau became very melancholy, I tried to 


We wero, we could not judge what chance there was of getting to the oasis before 
it was exhausted. On the lute afternoon of the third day we suddenly came upon 
the Bacher, a group of rocks which we knew to be near the small oasis, Our 
difficulties were then at an end, and that night saw us eucamping with my ot 
friend the Omdoh of Mindeacha, 
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ANCIENT TRADING CENTRES OF THE PERSIAN GULF. 
By Captain ARTHUR W. STIFPE, RIM. 
IV. MASKAT.* 


Tas place is still on important place of call, and of trate with India, the Red 
Sea, and Zanziter, chielly only tranabipment. It Is the ecapitel of the Arab 
country of Oman, snd the residence of the prince, now designated Sultan or Seyyid 
but formerly called the Imam of Muskat.t The country has long boon In an an” 
settled state, owing to civil wars and dissenaions, and has declined in importance, 
especially since the separation of the Zanzibar dependencies, It is now under 
British and a Political Agency is established thers. The town les in a 


Mouth of the litle valley, oF wadi, which forms the Inland coutinuntion of she 


* The nocont should be on tho first syllable, Map, p. 660, 
¢ Thle ttle hase veligicns significance, and is not now asmmod by the sovereigu of 


i 
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cove, The rocks are dark-coloured serpentine, here and there ahowing foliation 
well marked,* and it is part of an area of depression, the coves being submerged 
valleys, which had bocn exoavated by subaiirial egencies before the submergence 
took place. The bed of the sen sinks rapidly to a depth of upwards of 2000 
fathoms at a distance of 10 or 12 miles from the coast, 

The appearance of the coast from the sea is extremely picturesque, the rgzed 
dark hills rising one range above another, until apparently joining the great luck 
range, elevated about 6000 feet. Although from seaward the country appears 
utterly barren and dosert, without any sign of vegetation, the valleys lying among 
the hills are more or less fertile where irriguted, which in dono by means of wells, 
with so-called Persian water-wheels, and kandts, or subterranean aqueducts, It 
produces fruits and vegetables, and many dato-palms are grown. The coves 
abound with fish of excellent quality. The small eattlo of the country are noted, 
and flocks of sheep or goats are numerous, 

The map of the group of coves js from a survey by the author. Each one has 
a village or town at tho head, built on the sandy beach close to the water's edge, 
so that the sea even washes the base of the houses, which extend back ae fae 
a4 the rugged ground will permit, They all may be considered aulurbs of Muskat, 
The intervening hills are so ragged that, although there are some passes over 
them, much of the intercourse ia carried on by water in large canoes: ‘Tho 
houses fronting the water are mostly of twé or three storied, and coated with 
white coment. The hills and passes are all crowned by amall towers or forts 
for defence, with walls and gates across the passes. Maskat itself and Matrah, 
the place next in importance, are enclosed on the land aide by walla, with towers 
at intervals, From Matrah only is there any pass iuto the interior of the 
country. 

There are two large forts, buflt by the Portuguese, one on cach side of the cove, 
on the summits of the hills overlooking the town, and two outer and less important, 
called Sirah, on the next projecting poluts of the cove; they are all in a very ruinous 
condition. ‘The east side of Maskat cove is formed by threw detached manes of 
rock; the outer, commonly called Maskat island, rises 350 feet above the aus, anil 
can only be climbed with difficulty at « fow points; it is much the langeat, being 
1400 yards in loogth, and ix separated by « shallow strait, only « foot or two deep, 
from the second and smaller hill, and this again by « still shallower passage from 
the third, which is crowned by one of the great forta (Jaldli}, and has a low sandy 
isthinos between it and the rocks surrounding the town, on which isthmus now 
atanda the British 

Outside the wall of Maskat there is 4 large auburb, occupying all the avuilable 
ground in the valley, and consisting of huts of the usual material of Arab villazes, 
viz, matting made of the stems and loaves of palm froods.t Here there is « 
bazar, which Is * busy seeus in the moming. A curious kind of auction goes ou 
omatantly. Men walk about calling out the last bid made for some article they 
carry for sale, which ecems to go on until some offer is made which they will 


Of the two principal forts, the eastern, Jalili, already mentioned, cecupies the 
whole of the top of the rock on which it stands. Its front is a jong curtain wall 
with two tiers of embrasurer, with « round tower with ingetaff at each ond, the. 
only access being by a flight of steps cut in the rock oo the harbour side. ‘This 





* W.T. Blanford, * Reconds of the Gelogical Surrey of India’ 1872. 
f Of the dato tree, and largely of a dwarf palm called pish, brought from Makrén, 
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fort was much damaged by artillery fire during # civil war some years since (about 
twenty, I believe), and remains in a most dilapidated state, aa the Arabs appear 
never to repair anything. We had given the Sultan of that time two guna of 
position—24-poundors, I think—and these were used with great effect by one side 
in the quarrel—I think, by the robels, fe, the unsucceasful party. This fort was 
built by the Portuguose in 1587, and called by thom San Joao, 

Opposite to this, on a hill overhanging the town, stands the other principal fort, 
oow called Menini. It has a mined battery near the water, above which rises the 
body of the fort, ccoupying the top of the hill, It is an irregular structure adapted 
to the avallable space, and has two large round towers, with tall flagstaffx, sa in 
all Arab forts, the higher tower being connected only by a double wail with the 


REINAOBHOMVAE FOFEE POE). 
RORO-F-PRME RODS FE NOM:-R* 

H::- S*NOSONOH OV KVOANOED* 
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ENRESSEWRO-R*PNDIASE S EFI 
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main fortress, The gnne mounted are very old, mostly Spanish or Portuguese, 
and the carriages dropping to pieces. The iron guos are all dangerously uneervice- 
abie. The brass guns are in better order; one bears the inscription, “ Don Phelippe 
rey de Ispatia,” and another the inscription, “Dos Juan de Acufia de au consdio 
de cuora y #u Capitan general de la artilleria aio 2600." This fort was built in 
1588, according to an inscription over the inner gatoway in old Portuguese, which 
has been rendered for ma ae follows: “ Reigning the most high and most faithful 
Henry, powerful and first of that name. King Henry our lord, in the eighth year 
Spieeky He Tid, Vek ibd bo eet Sates, ak ibe a 
yo ou eree jis of w 
ite first captain and founder, 15838," * nen eens Caine inne 
TL eannot understand this date (unless it is the date of completion ; it may well 
have taken many years to build, being so extensive), as Henry died in 1579, and 
id not reign eight years, It was named by them Fort Capitan.t In 1s8f the 
news of the seizure of Portugal by the Spaniards reached India. The fort is onl 

strong from the difficulty of access, and the old entrance gates, one within ‘he 
other, are still carefully guarded. Ovor an arched window, 30 inches span, out 
out of one stone, is carved, In lotters 3§ inches long, an Ave Maris (copy. 


attached), ‘Tho two amaller outer forts, which had 
are stil! more rulnous, so Matierieg esr waterslavel, 


* A faowimile te attached. 


t A Cort was commenced on this site by Du Lisbon thirty years proviowely, fn 1552. 
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The Sultan's residence is a large three-storied building near the contre of the 
town, = quite plain, rectangular block. It is relic of the Portuguese occupation, 
baving comprised the governor's residence, factory, chupul, warehouses, and 
barraoks. The Arabs call it El Jereza,a corruption of Igreria (church On an 
old wooden gute of the custom-house ja cut “Anno 1024." 

The wadi extends up behind the town fora mile or more, and is cultivated in 
patches, with vegetables and a few date trees. The wells, worked by bnilocks, are 
about balf a mile from the town wall, and are defended by a aqiare tower or fort, 
loopholed for musketry, A small cemented aqueduct, generally out of repair, line 





LSAUHINED OVEN 4 WINK IX FORT mERADT. 


heen made to bring the water dowa to the landing-plave fur shipment, ‘Phe water- 
course draining this valley passes through = culvert under the town wall into the 
wea. It ia quite dry except after rain, 

From Matmb there is « track ar way winding through the bills into tho interior, 
and, after following it about half a mile, you come on a plain among the hills with 
# small village, called El-¥ele), where there ix a castellated country rexidence of 
the sultan, very dilapidated, with a grove of date and other trees, and some 
cultivation, The water is brought from the upper part of the valley by an under- 
ground channel, or havdt. ‘This le the only approach by land to Matrab, whence 
Maskst is generally reached by water. 

As rrgards the actual productions of the piace, they are unimportant ; it being 
obietiy 4 port for transfer of trade. The speciality ls the manufacture of halwah, 
& sweetmeat much in request, and of which large quantities are exported. It is 
made chicily of the gluten of maize. Large quaotities of dates brought from the 
coast of Batiaah are exported. It is o port of call for the Gulf mail steamers, and 
some English merchants ere established here, also many Hindus (Baniaus), all 
traders. 

The climate of Markat is extremely hot, even in the winter, and there iy but 
little rain, which falls in the winter. Tt le out of the track of the cooling seuth- 
west monsoon, which ts cut off by Has-el-Hadd ; bat in that season light south- 


No. Vi.—Drcennenr, 1897.) 27 
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easterly aire ot times temper the heat, Abd-cr-razzak,* 1442, cays that in May — 
“the heat of the sun was so intense that the sword in its scabbard melted like 
wax,” etc, | can almost pardon him his exaggeration. 

Hisroxy.—Turning to the history of the place, it is only speculation to inquire 
whether the Moschs and Omana mentioned in the Periplust are the Maskat and 
Omin of the present day. Dean Vincent argues that they are not, but it te 
possible thry may be intended for these places, and misplaced in the itinerary, 
some confusion in the application of names having arisen. The description given 
of the places seems more applicable to Maskat, than any other part. 

We have a brief climpse of the place t in the ninth century, indicating it as the 
last port of call for the Arab vessele proceeding to India, which is all I have been 
able to trace of its earliest history. 





Calunel Taylor, formerly political agent in Turkish Arabia, and, I belive, a 
gtout Arable acholar, gives a aliort account of the history $ of Oman “ from authentic 
sources of Arabian tradition,” but does not epecify any authoritie, He says 
nothing about the period. between the eighth and seventeenth couturies, and does 
not meation the long Portuguese ecoupution. His account says that the first 
bative Arabian who eutered Omin was ow Malik bin Fakham of Nejd, four 
centuries before the Christian era,)) who, with some hundred followers of the 
Hindyi tribe, sottiod at Jaalan or Balla, two towns in the interior sume 70 sulle 
to wuth-westward of Maskat; and fortified Rastig, an ancient city in the moun- 
taipoas district of Omdo, 30 miles westward of Maskat, Successive additions 10 
the cumbern of these Arabs enabled them, after obntinate tesistance, untirly to 
expel the Persians from the province. His successors continued li power unsll the 
mission of Mohammed, 


* Hakinyt Society, wol, 22, *Todin in the Fiftewnth Gettury.! 

+ *Periplaw of ie Brythrean Sin" W) Vincent, pn, 1800. 

+ Geoyraphécal Journal, vol. vi No. 3, Anguat, 185, p. 169, 

§ ‘Bombay Governmont Reconts,” No, 24, New Serive, 1854, 

+ Colonel Rose «ayn the probability i¢ that Malik bin Fahm ontered Omao ft the 
early part of thie second contary Anand (hatthe parthe 


Played te probably exaggerated 
The country up to his time was under the Persians th : 
Hasse Be, » lute of whos conquest is not 
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In 571 4.0. a powerful prince of the dynasty, named Jalanda, equipped a fleet 
and seized Hormds island, which was established asa rendezvous of a pitatical 
fivet. ‘They were converted to Jalam in 621 a.v. by Invitation of the Prophet. 

Dr. Badger (Hakluyt Society, vol. 44, 1871) gives a translation of an Arab 
history of Oouin, containing the period between GU1 and 18%, by Salih-tbn Razik. 

T propose here, however, to touch chiefly on the Portuguese occupation of the 
seaboard of Oman, The above Arab author gives ooly a short space to the period 
1154 to 1557, and does not mention the Portuguese conquests; nor is there any 
record of the overlorduhip of Hormiiz, which existed at the time of the appiarance 
of the Christians, He admits a hiatus in the annals from 1154 to 1429, and these 
are also said to be obscure up to 1580,* His account of the recapture of the places 
from the Portuguese will be referred to later on. 

Marco Polo (1260-05) dows not montion Maskat by name, Kalate + (Kalbst) 
i¢ mentioned as frequented by numerous «hips from India, and as “subject to 
Hormos,” “ Many good horses are exported to India; the number from this and the 
uther cities is something astonishing.” Tho probable references to Maskat {6 that 
“she Melio of Hormos hus a castle which is still stronger than this city (Kalhét), 
ond has a better command of the entrance of the gulf.” Abuifeda (1273-1331) 
alo does not mention Maskat by name, Tho ¢ Batuta (1324-25) went by sea to 
Omio, and arrived at the elty of Kalhat, “ which is situated at the foot of a 
mountain, The inhabitants are Arabs und echisnmatica, whivh they keep secret, 
hweanne they aro subjects to the king of Hurmiiz, who te of the Sdn! sect.” He 
mentions the markets and # flue mosque, “ whose walls are covered with coloured 
tiles.” 

Ratrisi (1153) mentions in Oouio, firet Knlhat and Sir, and then Sohdy, which 
he says is one of the must ancient cities of Cindi, and of the richest, Maskat is 
moentiondd as a populous town, 

We may, I think, gather from all this, that in the thirteenth and fourtomth 
centuries Maskat wae a less fasportant pilace than Kalhat. 

The first appoaravce of the Portugnese on thu coast of Omdn was that of 
D'Alboquenjue,$ who with six abipe left Socotra on Auguat 10, 1507, and sailed 
up the const of Arabia, Ho anchored, says the chronicle, at Calaynte (Kalhat), an 
anchorage on the coast, about 25 miles to nurth-westwanl of Ratal-Hadd, and 
there got some supplies, It was badly populated, with many old edifices, the ees 
\eating xgainet it; on the lmnd side was » wall, about the beight of a lance, reavh- 
ing to the seu, nots single tree, and all wapplies camu from the interior, Te wae 
voider Hormiiz,| and they fished as fir as Rusal-Hadd, and it was the seat of the 


* In Colonel Sir F.C. Ross’s * Anitinlaef Oman" (tranwlation of Kishfal-Glinnmoh, 
Calcutta : 1874), there is « slutitar hintus from 1153-1406, Nor la there any montion of 
the Portngoorw eonyuests, or of Morais. 

t Usionel Yale's * Muroo Polu,’ vol. i. p. 448, 

7 * Voyage dt! bn Batontel. Trad. do ©, Dopémery ot B. R: Sanguinetti’ “Paris - 
1805. The troonlation of Rev, Sam Leo (1829) appoers less mccarato, 

& The Commentaries of tho great Afones D' Albuquerque, translated frow the 
Portuguese etithm of 1874 (Hakiuyt Soeicty, 1575-84), from whith I abstrant 
largely. 

| Confirmed by Marco Pols,1271-94 (eee ante), Colonel S B Miles aaye the supronacy- 
eatated einer 1270, Colon Miles was Polition! Agent in Musxkat, and wrote a valnable 
report.on the Portuguese in Eastern Arable in the Adiiniatration report for 1884-55, 
printed in No. covil,, * Selections from the Heeords of the Goverument of India, Foreign 
Department * (Caleutts: 1885), He doe not always quote the authorities he ha con- 
sulted 1 hare quoted in une oF tive places frou this repert. 
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chief governor from Hormitz. ‘They nest anchored off Curiate (Karyat), stormed 
and took it, and put all to the sword who tried to escape, including women and 
children *; they plundered and burnt It, “so that not a bonre wau left standing, 
not even the mosque, one of the most beautiful ever seen.” They cut off the noses 
and eare of the prisonors, and sent them to Hormadz. Thirty-eight ships, great and 
small, were burned. It was a large town, and contained about 5000 to 6000 men, 
au entrepdt of ships which came to collect dates, 

Thence the squadron went to Maskat, where the people submitted to be 
vassals of the King of Portugal, being aware of the destruction of Curiate, and 
agreed to puy tribute and furnish supplies. A “captain” having arrived with 
10,000 men from the interior, hostilities enaued, and the town was taken after o 
stout resistance, D'Alboquerque put men, women, and children to the aword, sacked. 
the town, and burnt it to the ground, including the large and beautiful moeque, and 
thirty-four “shipe” in all. Some mea and women who had been taken alive had 
their ears and noses cut off, and were then released. “1s is,” says the account, 
“= large and populous city, eupplied from the interior with much wheat, maize, 
barley, and dates for lading ships. It jv part of the kingdom of Ormus.” 

The unhappy “Moors” returned when the Portuguese embarked, to try and 
pat out the dames. “The Moore call the interior the daand of Arabia.t It is « 
very small land (!) governed by a king ealled the Banjabar"—this is the name of 
a tribe in tlie vicinity (Beni-jdbar), 

At Maskat the Portuguese got “Moorish pilota, and, passing six desert 
ielands—the Daimdniyah croup—came to Soor,t where they were mt first defied 
by the * Alcaide;” but who, on the Portuguese preparing to attack, submitted to 
We vassale of the Kiag of Portugal. They took possession of the fort, bolated tha 
Portuguese flag on it, and left the “ Aloside” in charge. ‘I'he fort waa of a equare 
shape, with six towers round it, and two very large towers over the gate, ‘There 
were about six thousand Inhabitants and one hundred “caveliers,"” the greater 
part “armed with steel armour: plates arranged after the manner of a rvof tiled 
with slates. ‘The fore quarters of the horses were aimilariy defended.” 

‘Tho last place in Oman they visited was Orfacio (Khor-Fakan), which was 
attacked and tsken with the usual mutilation of osptives and merciless slaughter, 
after which the place was burnt. It waa a large town, with a wall on the land 
side, and Hes at the foot of a very high monntain. Now it ie a mall fishing~ 
vilisge, and I saw no remains of the old town; it lies in a small cove at the 
northern end of the Batinah district. 

Se much for the Grst visit of a Christian power to this country. The invaders 
thence sailed to Hormiz, 

in August, 1508, Alboquerque returned to tho poast en route to Hormdz, 
“intending to attack Calayate,” which had been spared the previous year. It 
was taken after some fighting, and the town sucked and burnt, including the 
mosque, “which the Moors took much to heart, for it was a very large bujlding 
with seven naves, all lined with tiles, and containing mach porcelain hung tipon 
the walle” It was burnt to the ground: twenty-seven ships, large and small, 


* Linust express my horror at the barbarous ernolty of the “ great" eummauder, 
both here and throughout this cruise, towards proplo whose only offence seema to have 
heen that they were of a different race and relicion. Tho dotaile are atated in the 
Commentaries in a mattor-of-fact manner. 


t As thes do now, Jarirot-ol- Arab. 
Solder, still the principal towu om that purt of the Oman Ittoral, ealled Bathiah. 


ANCIENT TRADING CENTRES OF THE PERSIAN GULP. 617 


were also burnt; and then Alboquerque ordered them to cut off the noses and ears 
of all the Moore whom tliey had captured, and left them oo the shore and returned 
on board, “giviny many thanks to oer Lord.” ‘They then apparently proceeded 
to Maskat, Faria y Sousa * says Calayate was burned “to be revenged for some 
injuries done tw sowe Portuguese.” Alboquerque also touched at Maskat, on lile 
way to Hormiix, in 1815, 

In 1522+ @ concerted rising took place simultanewusly at Horméz, Bahrain, 
Maskat, Karyat, and Sahdr. Many Portaguose were killed; the number is given 
ae one hundred and twenty, It was, however, suppressed, and Sahde destroyed 
with “fire anil sword” by Dom Luis de Menezes, who was eent from Maskat with 
two ships to relieve Hormiz, then closely besieged. In 1526, Lope Vaz de 
Sampayo, on kis way to Honmntiz with five ships, reduced the “towns of 
aud Muscate, which had revolted;" bat no particulars are given, In 1560-61 
“the great Tork,” being offended at the proceedings of the Portuguese, fitted out 
« naval expedition consisting of sixteen thousand men, in “ stroog galleys” and 
other vessel, under the command of Pirbec (Pir Beg), who is described by our 
author as an “old pirate,” but who was apparently the Turkish admiral, who 
attacked and took Maskat after a siege of a month; and, having failed in his 
singe of Hormiix fort, wee beheaded after hin return. Ho did not attempt to 
hold Maskat permanently, but sacked the place and removed all the ordnance, 
The garrison were made to work in the galleys, but were mostly released at 
Hormiiz: 

Tn 1681 § another Turkish expedition under Alibec (Ali Beg), * a ‘Turk used 
to rubbing,” consisting of three galleye, was fitted oat at Mocha, and surprised 
Maskat, He landed his main force at Siabo,| while “the galleys entered the port 
with those that remained, aod began to * play’ their cannon furiously, so that he 
tight come in on their backs; which succeeded, and he entered and plundered tlie 
town.” His land force advanced through the narrow pass from Suddh to Maskat, 
“so narrow that two men cannot pass it abreast; no one imagining be woulit 
atteropt it." The Portuguese fled to Matero (Matrah), a towi « league distent, 
and, not thinking themselves safe there, went to Braxel,{ a fort 4 leagues 
inland. They returned to Maskat after the departure of the Turks. 

It was in 1553, sccording to the old inseription referred to already, that the 
fortress iow called Merint wae completed, which strengthened the hold of the 
Portuguese on the place and country. Sahdr, which had been taken and burnt by 
the Portuguess in. 1522 (see and), appears to have revived, for in 1016 Its trade 
“much lessened the customs of Ormus and Mascate;" and an expedition was 
despatched [rom Maskat, which, with the aid of twelve hundred Arab 
took and plundered the place, and left s garrison in the fort. It was retaken by 
the Tmini in 1643, 

After the loss of Hormiiz in 1022, Maskat became the most important place 
hinld by the Portuguese, and wae the headquarters of their fleet, 


* 'The Portugues Asia’ Trunelated by Captain Jno, Stevena In Srola Landon: 
Printed for C. Brown, 1695, at the Sign of the Gun, at the weat cod of St: Paul's, 

+ ‘Manuel do Paria y Sousa,’ ante. 

+ This expedition came from Egypt. Colonel Miles (op, eit.) calle hitn Pir Pasha, 
snd exye he was Capndan of Egypt, and that the expedition consisted of thirty sail, 

¢ Faria y Soum, op, cit. 

| This must be Sudab, which nuswers to the deseriptloa in the ehronich, 

{ This may be Bosker, a filuce visited by the author in Docember, 1859 (Trane. 
Bombay Geog, Soe, vol. xv. }. 
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To 1640, the garrison of Maskat, which had been much reduced, repulsed an. 
attack on the place by the Imdm’s* forces. In 1049 Maskat was again besieged, 
and the Portnguree had to accept humiliating terms, being confined to Maskat, 
and giving up thelr other possessions in the country. Fioally, in 1660, after 
anothor siege, Maskat also was purrendered, and the Portuguese finally expelled 
from Oman. 

In the account given by Dr. Badger's anthor (already quoted), a detailed account 
is given, showing that tho loss of the place waa due, in part ot least, to treachery 
on the part of a Hindu trader, “a worshipper of the cow,” + whose daughter had 
attracted the attention of the Portuguese commandant. In « note to Colonel Moss's 
book (op, eit,), be sys, “One story curront is that the Arabs entered Maskat Ju 
the guise of peaceliul pensants, hiding their arms in bundles of frewood, and that 
they took the opportunity of the Portuguese garrison being assembled without 
arms at chape! to attack and massacre thon.” 

Captain Hamiltong in hie *New Account,’ gives a long and circumstantial 
account of tke fina] scene, which he had “from a very old renegade who was at the 
tmyedy, being then.a soldier, who reckoned himeelf about a hundred years oli, ani 
by his spect could not be much less.” This atory gives av the cause of the fina! 
hostilities a gratuitous insult offered by the commandant to the "king of that 
province.” He says only those of the garrison were spared at the final eurrender 
who “ consented to embrace” Mohammedunian,$ 

During the reign of Nadir Shah, between 1738 and (741, the Persians occupied 
Onuis,} having, in the first-named year, gained « footing under the pretence of 
assisting one of two rival claimants ty the ImAmate, but they appear to have been 
finally driven out in the latter year. 

The subsequent history of the country is not of sufficient general interest to 
relate at length. ‘The fortunes of the ovuntry culminated under the great ruler 
Seyyid Said-bin-Sultan, 1804-56, since whose death it has rapidly declined, owing 
te intestine wars and the loss of the African dominiona (Zanzibar, etc.); which fell to 
another son, and has since remained 4 separate state. 

About 18C0 the French attempted to gain over the Itsdm in furtherance of 
their designs on India, but this was frustrated by the British. Seyyid Said continued 
throughout bis reign our loyal ally, and co-operated with our forces Iu the expe- 
dition againat the independent piratical porte in 1810, and in the disastrous Tenu- 
bu-"Ali affair in 1420. 


* Nossir bin Murshid, whi sppenrs aloo te linve recovered Karjat, ond all Omity 
wxoupt Maskat and Matrah, and was ane of the strongest rulers Onin ever had. 

? Colonel Miles (op, cit.) anys that one of the several objections te this romantio 
Mory is that the Baslaus have never brought their wives to Arubia, much les their 
fumarried danghters, 

3 ‘ Pinkorton's Voyages," vol. viii, 

§ Wellated gives the date of the fins! captury of Maskat ne 1058, which te incorrect 
iE matinie eee ae dute has bees the subject of cantroveray, bat 
how A tore Ortuguese records (* The Tz Ute” \ 
P.O. Danvers. 18094), ss ma tia 

{ As well as Bahrain and other islanile in the gulf. 

| Or. Badgers authue, Colonel Hanerton says 1807,und is mors likely to be cortent 
¢ Bombay Govermmont Resarl? No. 24, Now Series, 1856), 
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POTAMOLOGY AS A BRANCH OF PHYSICAL GEOGRAPHY.” 
By Professor ALBRECHT PENCK, Ph.D. 


Oy the different departments of physical geography treating of the hydrosphere, 
hone has advanced more slowly than the selence of rivers, Qoeanography has 
developed in a wonderful way, The limnology advocated by Fore! at the Londos 
Congress of 1895 has become a separate flourishing branch; only the hydrology of 
running water in «till in a very unentiafactory state. The fact that it has not a 
name of its own corresponding to oceanogtaphy or to Iimnclogy, indicates its 
neglected position, but there can be no doubt thst [t must gain equal mok and 
follow the same evolution as the two other above-named branches of bydrolozy. 

The science of rivers, which may be called. potamology, muat be treated under 
five different hesds— 

1. The physics of running water. 

2.. The volume of water and its flactuations, 

4, The action of water on ita bed. 

+, The distribution: of ranning water on the Earth. 

5. Rivers a6 & scene of organic life. 

As to the physics of running water, hydrotechnologista have recognized the 
dependeuce of velocity on the declivity of the water surface and depth. But all 
formulas based on. these eloments alone are not satisfactory. Thus neither the 
old formule of Chésy, the newer of Bazin and Darcourt, nor the complicated ove 
of Ganguillet and Kutter can be accepted, The problem is, in fact, more complex 
than has bees generally eupposed. If we have « body of moving water, ite matiun 
will depend— 

(t.) Upon its own mobility, changing with ita temperature, 

(iL) Upon the forces of gravity and rotation acting upon it, 

(ti.) Oo the resistance caused by the form of its bed and by its surface, 

The tmean-velocity of a river may vary— 

(a) With its temporature. 

(+) With its volume, height of the fall, and geographical Jatituide. 

{<) The width and declivity of the river bottom and the area of the river 
surface. 

Some physicists have commenced to treat the question lu « theorutical way, and 
have shown bow complicated the movement of each water-particle ls—how it moves 
in very intricate spirals, But a more empiric way can be followed also, by 
establishing relations between the factors just named and the rewits of stream- 
moasurements, We must not forget that the only way of determining the mean 
velocity of a streain is by measuring the volume of water whlch passes through « 
given channel in « given time. 

In treating of the volume of water, potamology comes into intimate relation 
with climatology. All river water (with the very inconsidersble exception of the 
water which comes frot voleanio venta) is derived from the sea. No part of the 
water which ts evaporated from the sea and bas fallen as precipitation on the land 
in fixed there, for we see no yneral sinking of the sea-level, which shonid happen 
if any measurable part of the rainfall were permanently held’ by the poll, The 
quantity of river water Is therefore equal to the yuantity of ses water which ty 
carried ax molature in the air to the laud. The first rough estimation of the 
quantity of river water pouring into the eea by Dr. Murray shows that ft ix 

——— 


* Paper read in Ssetion BE (Geography) at the Toronto Meeting of the British 
Association, August, 1897; 
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considembly (four of five tonths) less then the amount of precipitation, We must 
assume, therefore, thet only a part of the minfall on the land bw derived directly 
from the soa. ‘The other comes from the evaporation of raln-water already fallen 
en the jand. The proportion between the total rainfall of the region and the 
quantity of river water escaping from it shows how many times the water of oceanic 
origin has been precipitated and reprecipitated In that region, Taking, for example, 
Bohemia, where the yearly rainfall ig 17-3 inches, and the height of run-off is 
#8 inches, we must assume that 4°8 inches of water have been brought during the 
year from alsewhere to Bohemia, and have fallen there three And « half times a» 
precipitation. Therefore high scientific interest is attached to the knowledge of 
this proportion, On the other hand, the proportion betweeo river water and the 
rainfall of a region hia high practical value, It allows one to determine the quan- 
tity of river water from the precipitation, 

Hydrotechnologists have laid much stress on this proportion, the so-called 
“coefficlent of run-off,” and it is generally thought that thie might be & Constant 
factor for a distinet river, This is not correct. Recent investigations by Mr. 
Newell, of the Geological Survey of the United States, and by myself have shown 
that the coefficient of ran-off varies not only from river to river, but aleo from 
year to year for the sae river. It varies with precipitation : the higher the rain- 
full is, the higher alve the coefficient of ran-wif, 

In Central Europe the height of run-oif ia nero up to a certain height of 

pitation. ‘That corresponds to tho well-proved fact that many dry countries 

ve mo rivers. Over that height (nearly 17 inches), the height of the run-off 
grows with that of tho rest of precipitation, and le nearly three-quarters of the 
latter. This rule holds good for different Kinda of rivers, for thove comine from 
itopermenbdle soil (Moldau in Bohemia, Finna), as well ay for rivere from permeable 
regions (Traun, upper Elbe in Bobernia). 1¢ is correct for rivera coming from 
woodlands (upper March) and for rivers coming from steppes (lower March); the 
quantity of run-oif seems thus to be independent of the soil and of the covering 
ofa land with vegetation. This ia contrary to tho rating opinions, and the quantity 
of rivor-water of « certain region seetma only to be dependent on its climate, and 
especially on ite rainfall, 

This rule has beon established only for a very Ilwited part of the land surface, 
Onr knowledge of the quantity of water ranning in the rivers is restricted to the 
smaller rivers in Central Burope and North America and to the Mississippi. The 
huge volume of water in the St, Lawrence has, so far as T know, oever been exactly 
measored, We know nothing about the water ames in the Amazons aad Congo, 
It would be vory desirable if geographical Investigations were extenied In this 
direction, and if river-gangings wore made atthe mouths of the larger watercourses, 
This will not only be of scientific interest. ‘The bulk of water ina river multiplied 
by ite fali-height gives a measure of ite energy. The more electricity will be 
ual, the more the watercourses will gain value as motive powers, and every 
measurement of their volume will help to determine a foros of nature. 

The fact that the quantity of river-water changes with the climate is very well 
kovwn. Prof. Woelkof has worked out a valuable classification of the rivers based 
00 the dependence of their high water on ralnfall and the melting of the snow. 
This classification is mainly based on facts taken from Enropean and Asiatic rivern, 
anil It would be very desirable if dats on the annual rise and fell of the rivers of 
other continents would be gathered. Prof. Briickner has shown how the mean 
annual height of rivers changes in a cycle of thirty-five years. Indeed, the height 
of a river may be taken es corresponding to its volume, but It is also influenced by 
the cunsdition of ity bed. Olimstic changes will be shown more clearly by the 
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voriationa of the quantity of water than by variation of the heights ofa river. Not 
all rivera aro constantly flowing; a great many of them dry up in dry seasons or 
dry yeara, It ie very hard to separate those two types on maps, in opler to gain 
true donceptions of the water-supply of different countries Those rivers which 
ure Covered with iva during the winter, ae all great rivers of higher latitudes aro, 
deserve special interest. Mr. Rykatscheff hae arrived at important conclusions 
as 10 climatology based on the time of the closing of rivers by ice, and it needs no 
words to vay bow creat are the praoticnl advantages of au exact knowledge of the 
lewgth of time during which our great waterways are ice-bound, Dr, Forster has 
shown, in his discussion on river-temperatures, how one can get a forecast of ice- 
formation by an observation of the river-temperatores; and je thus proved the 
necessity of mevenring the river-tomperatures, which, aa we have already goen, play 
an impurtant part in the movement ef the water. Numerous rivers lose thelr 
water tm limestone districts showing Karst phenomena, They have for several 
years attracted interest, expeciatiy in Austria, Other rivers lose their water in 
their own gravels, and the number of such blind-cnding rivers is rather great. 

Dealing with the action of water on its bed, potamology comes in close contest 
with peology and geomorphology. It is now « nearly generally accepted theory 
that valloys have been dug out by rivers, and may be regarded aa widened river- 
courses. Prof W. M. Davis has worked out the general system of evolution of 
tiver-basins, bot the action of rivers an their beds cannot yet be traced out in all 
directions. There seems to bea cerrelation between the quantity of water, the width 
and depth of a river, but which je the normal relation between the two quantities ts 
not determined, and there has been established no delitiitation between deep and 
anallow rivers, the former deepening thelr courses, the latter shifting from sido to 
side, The conditions under which the river begins to wind, forming meamiers, ara Hot 
cleared up. Even the way it pushes ite detritus forward ls tot anfficieatly known, 
Very flat monntalo rivers permit us sometimes to recoguize low small stones are 
transported. They are rolled and pushed forward considerably slower than the 
wator iteelf rune: with Increasing velocity, the wholo bottom of wach a river begins 
to move, and this is aluo the case with larger rivers, When they are it flood, then 
all the bottom gravel is moving; whilet in general every pebble goes separately on 
its way from ons grave! bank to the next. ‘Thus the gravel banks move downward. 
‘The changes of the river-bed produced in thie way can only be stated by comparing 
exact mapa of the river bottom made at different times. Maps of the rivers, in a 
very lange scale, with (niticatinns of the depth, are as necessary as bathymutrical 
mops of lakes’ The maps of tome river-moutha mado for nautical purposes, snd 
the excellent tape of the rivore of Holland made by the Water-statt, may be 
regarded wa very good examples, It most be hoped that they will be imitated 
eluewhere, ‘he fine river descriptions which have beon published in Germany show 
in goneral a want of mape of the river-beds, 

No less attention than to the bottom material of the rivers must be attached to 
the suspended material they contain. It is the waste of land carried into tha sen. 
It affords the means, as Dr. J, Croll and Bir Archibald Geikie have shown, for 
determialig the duration of geological time, and considerable scientific interest 
must therefore be attached 16 Its evaluation, The river Nile ahows bow groat the 
prnotionl value of river mnd is; Egypt owes ita existence to the regular inun- 
dations and refreshing of the soll by the Nile. Cereful determinations of the quaati- 
ties of river mud have teen tundertaken here aad there merely for eoonomical 
purposes, Finally, the tuateriala dissolved in the river water require attention and 
examination. Rivers coming from old gneiasio and granitic rook« have everywhere 
a dark colour, owing to dissolved humic alkaline salts. These are the black rivers 
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whose colours contrast sharply with those of the milky ot white riveer full of mue- 
ponded material. 

The distribution of runsing water on the Earth's aarfaoe has been the chiof object 
of mere geographical research, The river courses have been mapped; therr basing 
are clesrly shown on our maps. The general state of the cartography of « land 
ee ar ei ently the tate of our Kaowledge of the distribution, length, wud 
width of its rivers, Each evaluation of these quantities can bo made an the special 
mags of most of the states of Europe and North America, bit it must be said that 
many of the dats given as in our handbooks arm nut wulliciently accurate, 
are often of very old dates, and differ very much from one another, Ik ie very 
hocessary, therefore, to determine them anew, Attempts in this direction show 
tha cause of muny of the discrepancies. The lengthe of many rivors aod the areas 


results on maps of different scales ; and as to river-basing, every one who haw tried 

t© fallow their boundary in nature Kuows very wall how diffi mit it is to trace thens, 

Sharp watersheds are very rare. In general they are very indistinct, and areas of 

considerable extent near tho water-partiny have subterranean drainage, Tho exact . 
determination of the lengths and nreas of the basina.of the rivers, even of well. 


Brest extent, remains still to bo done. As to the other tivers, it muat be borne in 
mind that every pew exploration will influence our knowlodye of their length and 
eatchment basin, atid that We, therefore, can only gain approximate valiies for them, 
Many of the Asiatic, African, and Austratinn rivers, being mote or leas temporary, 
will vary with climatic changes, and their length and hasine evalusted in wot 
Periods will be far greater than in dry periods Por those rivers it will be of value 
t give upper and jower limith for the above-named quantities, 
sidering tivers as a scano of life, potamology comes into an intimate con- 
nmin with biology; tho river water has its Inhabitants, which are cotifined to it. 
very river-basin ix in. this way a distinot zoogeographical or phytogeographival 
Province, By establishing the relations of fauna and flora of different rivers, geo- 
staphical changes on thu Earth's surface may he detected ; eg by the affinitios 
bet worn the fisher of the Danube and the Caspian #ea, it can be shown that the Black 


involuntary for the not-human inhabitants of thelr shores. Their function for man 
Varioe with hiv evolution, In simes of a very primit-ve culture, they may. cause 
involuntary migrations, carrying the ‘rage along on a Hoating tree, They may 
check those great migrations of peoples which are confined to the land, aud they 
become way of communication botween different lands and Rations, when man hus 
Miained such a degree of ely ilitation that he toasters the forces of nature, 

Tn this stato of civilleation Men attach special attention to tivers, in onder to 
make use of them or to prevent the damaze thay do, Thus in the last fow years, 
several States ernatod hydrographic dupartments with tho special Purpone of practical 
investigations on rivers, The Dominion of Canals and the United States hate 
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their hydrographic bureaus for the atudy of irrigation; Germany, Austria, and 
Hungary have thelr bydrographic bureaus for studying river-flooda, Bat if mracls 
by already done as to investigation for practical purposes, more atill remaina te do in 
order to develop potamology to a well-founded branch of physical geography. 





THE TOPOGRAPHICAL WORK OF THE GEOLOGICAL SURVEY 
OF CANADA.* 


By J. BURR TYRRELL, MA. BSc F.G.S. 


Mosr of the difficulties encountered in making a geological survey of Cansda have 
arisen from the want of good topographical maps. In the abssnes of an ordnance 
or similar wurvey, the Geological Survey, as the only organization changed with the 
mapping of the Dominion as a whole, has had to undertake, concurrently with 
the geological work, extensive topographical aurveys from its very Inception to 
the present time. Tho surveys in Capada that are available for topographical mape 
are, in general, Dominion Lands and Crown Lands surveys. The former is based on 
an accurate synteny, but applies ouly to Manitoba, the North-West Territories, and 
a narrow bilt aloag the Canadian Pacific railway in British Columbin; and its 
operations have, thus far, hoon confined to a portion of the railway belt, and to the 
country south of the North Saskachowan and lying between the Rocky mountains 
om the west and the boundary between Ontario and Maultoba on tho east. 

The Crown Lands Departments of Outario and Quebes have male culastral 
surveys In the southern portions of their respective provinces from time to time, to 
meet the requirements of advancing settlements, As these cownshipe arc surveyed 
independently, aud sometimes not very correctly, extensive surveys have to bo 
made to check and correct them, aud 1 add toads, railways, otc., that hate been 
constructed since they were aurvoyed, The other provinces have made no surveys 
available for mapping purposes except in isolated areas. 

Again, the Geological Survey, as the plonrer preceding the jumberman, the 
miner, and the settler, has frequently to. make explorations and surveys in districts 
that are snlwequoutly cadastrally surveyed by she Dominion Lands or Crown Lands. 
The maps issued by the survey may convoninotly be divided {ato— 

(1) Preliminary maps on scales varying from 8 to 25 miles'to Linch. Thase 
are usually the results of reconnalssance and exploratory surveys in the great areas 
of Northern Canada. 

(2) Detailed maps on scales of 1, 4, and 8 miles to 1 inch, These imaje are 
published in sheets of standard size and on standard scales, and their publication 
must obviously proceed more slowly than thove of the firat class. 

As the topographical work of the survey is for nmpying purposes only, it is 
necesary to strive after no greater acouracy aud uo greater detall thas tx required 
for the acale of the map in view. Tho methods of survey used are therefore of an 
elastic natare, varying with varying circumstances, aud are avually a combination 
of two or more of the following ;— 

(1) Transit or compase and chain aureeye or triangulation, 

(2) Microwwter of, If on roads, odoniwter surveys, 

(3) Paced surveys. 

* Paper road hetiae Section KE (Geogmphy) at tho Toronty meeting of the Brttiah 
Amoclation, August, L807. 
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(4) Track of time surveys checked by sextant latitudes, and sometimes by 
longitude observations. 

The order of description ig by provinces, commencing with Quebec and Ontario, 
the two provinces of Canada till confederation in 1867, and then the others in 
wncdesslon from exat to west, While the work on’ the standard sheets ia not less 
important, and doe not require less ability or diligence un the part of those en- 
gaged in it than the exploratory surveys of the north and west, yet, as a desetiption 
would le largely a recital of the number of miles of roads, lakes, aud atreama sur- 
voyed in each year, it has been abbreviated, and the sheets in-esch province dealt 
with et Woe. 

Quewnc.—In 1844 and 1845 Mesers, Logan and Murray made 4 triangulation of 
the peaks in the hills that form the watershed of Gaspé penineula. Thoy alao 
made micrometer surveys of portions of the hatte, Great Cascapedia, Bonaventure, 
Matane, St, Anne, and St. Jokmn's rivers, in all 209 miles. In 1867 nnd 1858 the 
work in thie district was continued by Mr. Richanisou, who surveyed the Magdalen, 
Keatigouche, Patapedia, and Groat Metis rivers, and several tributary streams and 
Jakes, in all about 200 miles. In 1862 Mr. Bell warveyed portions of the Dartmouth, 
York, Malbuie, aod Grand rivers, for an aggregate distance of 106 miles. In ad- 
ditiov, aboat 100 miles of traverse-linns were measured with the microtneter, In 
1868 Sie W.E. Logan surveyed the upper part of the River Rouge and thirty-two 
tributary lakes, Dr. Ella in 184) to 1883, and Mr, Low in 1882 and 1883, oott- 
pleted the information required for the mapping of Gaspé peninania, 16,100 square 
miles, on the d-mile scale, De, Ells made a chained survey of the ehore-line road 
from. Little Paboe, on the bay of Chalours, to Grand Metis, ou the St. Lawranee, and 
mietometer surveys of the Salmon branch of the Cascapedia, Grand Pabos, and upper 
portion of the Bonaventure. (ther mada and the coast-tine were measured by 
pacing; Mr. Low triangulated the peaks in the Shickshock Mountains, and maije 
micrometed traverses of the south branch of the Ste Anne, Little Caseapodin, and 
‘west branch of the Magdalen rivers, 

In 1859 Sir W. E, Logan surveyed the upper portion of the river Rouge and 
thirty-two tribotary lakes in the Grenville district, Thovr surveys, with the 
subsequent measurements, in the eatoe district, by hinself and Mr. J, Lowe, amount 
to about 2600 miles, and form the basis of the to-ealled Grenville map, covering 
an area of 1200 square miles, 

The work on what is known as the * Eastern Townships” map-area was com- 
menced hy Sir W, BE. Logan in 1848, and continwd by Limself, at varying intervals, 
wp to 1871; by Mr. Richardwn in 1850 to 1862, 1854, 1855, and 1863 to 1868 ; 
and by Mr. Webster from 1870 to 1876, ‘The paced tncasiremunts of roads and 
exploration lines by Messrs, Logan, Richardson, and Webster amount to about 17,000 
miles, aod cover an ares of 26,380 square milea The publication of the three 
sheets thus far issued was delayed by the uncertainty aa to the exact horizon of 
vame of the mambers of the Quebec group, so called. The additional mirveyn, to 
bring them up to date, neceesitated by this deiay, were: tuade by Mewre, Elly in 
1886 to 1890; Gerous in 1880 to 1S04 : Adams, 1886 and 1887; A. Rt. Low In 1880 
and 1501; and McConnell and Ord in 1880; In all shout 8600 miles. 

In 1857 Licat, Ashe determined, telographically, the longitude, ax cou 
with Cambridge, of Quebec, Three Rivers, Montreal, Ottawa, Kingstou, Toate, 
Collingwood, Windsor, and Chicago. So undertain wore the longitudes at that time, 
that an iniportant place like Chicago was placed by the two best authorities ax in 
longitude 85° 2° and 87° 28" W. respectively, whereay Ashe's observations gave 
BT? 37 44", a difference of % 44" in one case, and of 45° 16" in the other, 
were interchanged with Cambridge which had been detcrmined by the interchange 
of pevern| hundred chronometers with Greenwich. 
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In 1570 Mr, Richardson masio a micrometer éurvey of the catioe-ronte from the 
upper portion of the Ashuapmouchouan river, by Nikobau River Lake, Abatagamaw 
and Chibougamoo laket, to Lake Mistussinl, and of the shore-line of the latter for 
40 miles. His provisions failing to reach him, he was forced to abandon the survey 
of Mistassini and return to Lake Nikotau, where they were stored. From Nikeban 
he carried hie traverses by the Foam-fali and Clearwater rivera to the St. Manrice, 
which had been survered previously by the Crown Landa Department. From 
Kirkendach, on the St. Maurice, « survey was made of the route by the Hair- 
cutting river and south-east liranch of the Gatinean, and the Gatinem: to the 
Desert. Of the surveys thue made, 274 miles were measared with the micrometer, 
anil $00 miles were track survey. 

Iu 1871 Mr. MeOuat carricd a migronieter-traverse in a north-westerly direction 
for 00 miles from the Mistassini river to the lake of the same name, and thence slong 
the Juke-shore to the end of Mr. Richardson's survey of the previous year. He 
also surveyed 160 miles of the const-line of the lake to a point on the main. north- 
west shore, about 70 miles from: the extreme south-west point. 

Jn 1885 Mr, A. P, Low commmonecd at the terminal point of Mr. McOunt’s survey, 
carried his traverse up the west side to the north end, and down tho east skle tw 
Big Narrows, where he connected with MeOuat’s survey 190 miles. He found the 
average length of the lake to bo about 100 miles, and average width 12 miles. 
From the outlet of the lake he made « track survey of the Rupert river to Hudson 
bay, 300 miles. 

In 1801 to 1894 Dr. Ella made about 6200 miles of odometer and 400 miles of 
paced survoys in the Grenville and Pembroke map-areas, 6900 square miles, 

Launapon Paxpsths.—in 1887 Mr, A. P. Low surveyed Agumika, Weston, and 
other islands in James bay, In the following year he made « track-aurvey of Big 
river from ite mouth upwards for 160 miles, of the cance-route by the hradwators 
of Bishop Roggan river to the routh branch of Great Whale river, and of the 
latter to the main stream, and thence to Hudson bay, 350 miles. He also made » 
miorometer survey of the route from Hichmond gulf to Clearwater Jake, 63 miles, 
In 1892 Mr. Low made # wicrometer traverse from Lake Mistesaini by the Rupert, 
Kawashagami, and East Main rivers to Hudeon bay, 326 miles, and of the Hast 
Main betwwun the Kawashagam! and Chegami branches. Ip 1803 and 1804 Mr. 
Low, with Mr, Eaton as topographical assistant, continued his explorations in the 
Labrador peninsula, ‘The micrometer traverse was continued from the moth. of 
the Tahegam| branch, where jt connected with the surveys of the previous year, 
up the Bast Main river, 104 miles, to where the route to Nichieun loaver the tiain 
stream, From thie point a track survey, checked by sextant latitudes, was made 
of the route by way of the headwaters of Big river, Nihieun, and Kanispeskan 
Inkes, aod the Kekaoak river to Fort Chimo, upwardsof 600 mile. In February, 
161M, having wintered at North-west River Post, a micrometer survey waa carried 
from the post up the Hamilton river to Sand-girt lake, thence up the Attikonak 
braneh to she Height of Land, down the Romaine river for 115 miles, thence by 
portage-route to the St. Jolin river, 702 nsiles From thi¢ point # teack survey 
waa made to the mouth, 72 miles, From Sand-girt lake micrometer surveys wire 
made of the Ashuanipi river, Petitsikapow, and other Jakes, 203 miles, and track 
surveys of the canoe-route to Lake Michikamau, and of the lake iteclf, 260 miler. 
Total in the two years, 1100 miles of micrometer, and (40 miles track surveys. 
To 1895 Mesars, Low and Eaton made a micrometer traverse from the lead of Lake 
Mouchalagan by way of the headwaters of tho Masiougan and Outardes rivers to 
the Height of Land, and thence by a chain of lakes to Naokokan lake, on Big river. 
In 1514) Mr, Low cantinued his micrometer survey of 1883 from the outlet of 
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Clearwater lake, surveying Clearwater and Lower Seal lakes, and Larch and Koksoak 
rivers, to Mugava bay. 

In L887 Mr. Cochrane made a track survey of Twenty-mile bay of Grand lake, 
of a chain of lakes and streams to Shabogama lake, and of the Mekiskan river to 
Red Miower-hill portage. 

In 1895 Dr. Bell made a micrometer survey of the Mekiskan from the end of 
Mr. Cochrane's survey to Mattagami lake, of Mattagami lake and Notteway river, 
and of the shore-tine of Rupert bay to Rupert House. A track-survey was made of 
Woawanipl lake and river between the Hudson's bay post and Lake Mattagami, 
Jn 1880 Dr, Bell, with Mr, Brook is assistant, made track surveys of the Mekiskan 
river betwoen Shabogama lake and where the route to Waswanipi leaves it, and of 
the lower portions of its principal branches; of the route from Waswnnipt post to 
Lake Nemiskan on the Rupert river, aod of the route by way of Waswanipi river 
from the post of the ssme name to Waksnicht lake, where it connected with Mr. 
Richardson's trveres of 1870. 

Naw Bauxewiex.—The topographical work in New Brunswick, commenced by 
Mr. Robb in 1808 and 1889, was continued by Dr. Ells in 1873-78, and by Mr, 
road in 1878-82 in the southern portion of the province. The north-eastern 
portion was surveyed by Dir. Ells and his assistants in 1870, 1880, and 1881, and 
the north-western and adjeining portions of Quebec by Mr. Mofnnes in 1884-39. 
It is difficult to give an estimate of the distances measured, but Dr, Ells in 1877 to 
4580 surveyed 2060 miles with chain odometer and pacing, an average of neatly 
750 milea a-year. These surveys, with the topographical information available 
from other sources, furnished the material for mapping the province —27,200 square 
qniles ona scale of 4 miles to 1 inch. 

Nova Seorta.—Sir W, E. Logan in 16658, and Mr, Hartley in 1568 and 1869, made 
# eutvey of the Picton coalfield ; in the Springhill coalfield, Mr. S. Barlow in 1871 to 
1877, aud Mr. McOuntin 1875 and 1874, made chained surveys aggregating over 1800 
miles, ‘The survey. of the t#land of Cape Breton, commenced in 1872 by Mr. Robb, 
and eystinned by Mr. Fletcher afier the death of the former in 1874, wan completed 
in 1882, Since 1882 Morar. Fletcher and Fairbanlt have extended these surveys 
westward on the mainland to Wiadsor on the Bay of Fandy and Halifax on the 
Atlantic coast. ‘Tih, with the laland of Cape Breton, 19,180 square miles hava been 
warveyed in detall for maippiig-on @ seale of Lomile to Linch. Mose Pletther 
and Fairbault estimate the measurements made by themeelves and thelr adsistante 
at 34,000 miles. Jn 188i Mr. W. B. Dawson made @ topographical survey of the 
Lauronestown, Montagu aud Waverly golifields, the coast being borne jn equal 
proportions by the Survey and Proviccial Government. In 1834 Messrs. Hills, A, 
E. Barlow, and Giroux made chain, micrometer, and pace surveys aggregsting 
1003 mili, to complete for publication the Cumberland ooalfinkd map, began by Mr. 
Si. Barlow «ome years 

Ostanto.—In 1845 Sir W. E. Logan made a micrometer survey of the Ottawa 
river from the Joachin rapids to the head of Lake Temiscaming, and of the 
Mattawa river from its mouth to the Lake Nipisaing portage, in all 28%) miles, 
The work in thie district was continued Jn 1587 and 1853-56 by Mr. Murray. 
Luring these years he wurveyed Lake Nipissing, the Pronch, Stungoon, Wahnapital, 
Spanish, Magenctawar, Muvkoks, Petawawa, Bonvechere, and York rivers and 
numeroos tributary streama and Inkes, In 1857 and 1858 he surveyed the 'Thessalan, 
Missieanga, Goulais atid notmerous other #troama and lakes betwoun Blind river anil 
Lake Saperior, Mr. Murray'ssurveys in 1447.and 1853-54 amount in the 
to 2750 miles measured with the micrometer, besides betweea 300 and 400 miles 
by paring In 1545 Mr, Murray surveyed the Komlulatiguia for 40 tiles; anda 
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1852 a number of lakes and streams between Kingston and Baleam lake, 400 miles, 
In 1869, 1870, and 1871 Dr. Sell surveyed Nipigon and Long lakes, White, Black, 
Nie, English (East) and Kenogami rivers, the canot-route from Lake Nipigoo by 
way of Ombabika avd Albany rivers (@ the confluence of the latter with the 
Kenogsmil, and numerous Inkes and streams between the Nipigon and the Pie— 
total, 1865 miles of micrometer, 1St miles of paced, and 367 miles of track surveys. 

Tn 1872 Messrs, Selwyn anit Bell made » joint track survoy of the cance-route 
from Hawk lake by the Roglish river (west) to Separation lake, where they 
separated, Dr. Selwyn continuing the survey down the Eoutish and Winnipeg 
rivers to Lake Winnipeg, 461 miles froma Hawk Juke; and Dr. Bell by Sandy 
portage and the Winnipeg river to Hat portage, 20 miles from Separation lake. 
Tn 1872 Mr, McOnat made a micrometer survey of Lake Abitibbi and of tho river 
of the sauie name to the first fall. In 1877 Mr. Cochrane surveyed the river from 
the end of Mr, McQuat’s survey to ite contluence with Morse river, 

Dr. Bell, in 1875, surveyed the sipper portion of the Montreal (west), the Matta- 
gami, Miesinaibi, Michiprestoo, and jower portion of the Moose rivers; in 1885, 
Lakes Wabatongwashene, Oba, Esnagami, and other lakes and streams in the 
vicinity; and in 1885 Lake Seu), Lake Joseph, the Attawapiahkat river from Lake 
Lansdowne to Hudeon bay, the shore of Hudson bay between the mouthe of the 
Attawapishkat aud Albany, and the Albany, except the portion surveyed by him- 
relfin 1870, In L857 Dr, Bell made a track survey of the canoe-route from the 
great benil of the Montreal (east) tiver to Raiel-ko-chagami lake on the Prederitk 
House river, 

Mesers. Lawson and J. W. Tyrroll in 1883 and 1884, and Measry, Lawson, 
A. E. Barlow, and Smith in 1885, made » detailed survey of the Lake of the 
Woods, Rainy lake, the Wionipeg river from Rat portage to the Dalles, and other 
lakes and streams in the vicinity, for publication on a scale of 2 miles to 1 inch, 
This work has been extended to the north and esst over the Raloy lake, Huntec’s 
island, Seioe river, Shebandowan and Manitou sheeta, by Dr. Dawson id 1886 und 
1887, Mr. Smith 184 to IHG, and Mr. MeInnes 1590 to the present time, ‘These 
sheets are published on the 4-mile scale, and cover an ates of 19,230 square miles. 
They are full of Jakes and convecting streanu, the water-routes thus formed being 
the-only ineane of communicativa through the greater part of the diatrict, Of the 
larger lakes, the Ltke of the Woods has an area of 1770 square miles, Rainy lake 
“465 xjuare miles, Lac des Mille Lace 103 eqttare miler. 

Messrs, Bell and A, E, Barlow in 1888 to 191, t9 complete the information 
for the Sudbury and Frenob rivor sheets, made micrometer surveys of the upper 
portion of Spanish river, Panech aad Rogomasing lakes, and Venve and Vermilion 
rivers, the shores and islands of Bay uf Islands, and Moftregor bay and poninsula. 
In 182 Dr. Bell surveyed Key, Henvey, and Byng inlets. Mr. Barlow in 1887 
made # micrometer survey of Lake Tetnaysil, and in P02 and 1803, with Mr, 
Jobknston as assistant, surveyed the weatern portiun of Lake Nipiiwing, Absshing 
and Keepawa lakes, canoc-route from ‘l'emagami to the mouth of Temagami river, 
and made paced surveys of the roada inthe Niplesing and Temiscaming aheote— 
in all 1080 mites of micrometer, 170 ilies of paced, aud 45 miles of boat-log surrey, 

In 1805 and 1896 surveys of roads, amounting to the agyregate to about 5100 
tiles, were mado by Dr, Bile, Mr. Grivux, and Messra. Adame and Barlow in the 
Pembroke, Cornwall, and Haliburcon.map-arons reapectively, In the same years 
the writer made « traverse with transit acd chaig across the province from 
hay to Kingstown. In 1591 Mr, Dowling made log aurvese of Ral Trout and 
Gall-rock lakes, and trick surveys of the connnctlug stress, of the Mattaws, 
and upper portion of Berens river. 
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Mastross Axo Noern-Wisr Texarroams—tin 1873 Dr. Selwyn made a 
track aurvey of the Saskachewan river from Rocky Mountain House oo the North 
Branch to Cumberland House, 7S miles, In 1878 and 1879 Dr. Bell made track 
surveys of the shore of Lake Winnipeg between Dog Head and Drunken river; of 
the Neleon, Hayes, and Grass rivers; of the eanoe-route from Split lake on the 
Nelsou to the Churchill and lower portion of the Churchill, in al) 1710 miles. Tn 
1879 Mr. Cochrane, Dr. Bell's assistant, surveyed Gode and Inland Jakes, the 
eaatern portion of (xford Iske, and the connecting streams, 586 miles. In 1880 
and 1881 Mr, Cochrane made track surveys of— 

(1) Cance-route from Cross lake by Pine, Moose, and Saskachewan rivers to 
Cumberland House, 242 miles. 

(2) Canoe-route by Grassberry river to Thog portage, thence by Churchill and 
Deor rivers to Reindeer lake, and Reindeer lake, 76% miles. 

(8) Route by Cochrane river, Hatchet lake, and Black siver to Lake Athabasea, 
and north shore of the lake, 26 miles. 

(4) Athabasca river from the mouth to its confluence with the Clearwater, 
thence by tho Clearwater and Churchill rivers to Thog portage, 700 miles, 

(8) Route from Pelican lake to Cumberland House, 

Total measurements, 2310 miles. 

Tn TSSL and T8862 Dr, Dawson, with Mr, McConnell as assistant, made 2315 
miles of odometer, and il) miles of paced and track surveys in the country 
between Meilicine Hat and the Rocky mountains on the east anid west, and the 
40th parallel aod the Red Dver river on the north and south respectively, Dr. 
Dawson, with Mr, Tyrrell as assistant in 1883, and with the writer as avslatant in 
1884, made a reconnaissance survey of that portion of the Rocky mountains tying 
between the parallel of 49° and 51° NO’, These stryeys were continued north- 
ward to the North Saskatchewan by Mesara, MoCoanoll aud the writer in 1885, 
and by Messrs, MoOonnoll and Russell in 1892. 

To 1883 and 1884 Mr. McConnell, with Mr, Dowling as assistant in the fatter 
year, made 1800 miles of odometer snrveys of trails and exploration lines, am! 250 
miles of river traverse in the country between Medicine Hat and the eastern and 
of the Cypres bills on west and east and the 49th and Sint purallela, Mr, ‘Tyrrell 
in 1885, and Miser. Tyrrell and Dowling in 1836, made similar surveys and ex- 
plorathons in that portion of Alberta and the adjoining districts, lying between 
110° W. and 115° W. and 51° 20 N, and 54° N, 

The abore-mentiondd surveys of Mesera. Dawson, McConw fi, and Tyrrell have 
been pablisbed, on the poale of 8 miles to 1 inch, in the Bow and Belby, Oyprons 
hills, and Northern Alberta maps, and cover an area of 1,0) square miles, 

Jn 1882 Mr, Cochrane mado track surveys of Borene, Big Black, and Poplar 
rivers, and of the headwaters of Severn and Pigeon rivers, 287 miles. In 1836 
Mr, AP, Low made a micrometer traverse from Lake Winnipeg to Hudson bay 
by way of the Buens river to Family lake, thence by the headwaters uf 
river und the middle branch of the Severn to Severn lake, thence by tho Fawn and 
Severn rivers to Fort Severn, 882 miles. 

In 1887 to 1801 Messrs, Tyrroll and Dowling surveyed, with micrometer or 
teat-log, Winnipegosia, Dauphin, Kod Deer, Waterhen, and other lakes and portions 
of Lake Winnipeg; also tonde track surveys of the Bad-throat and other rivors to 
the eat of Lake Winnipeg, and odometer survers of trails and etploration lines in 
North-Wi stern Manitoba. In 1895 and 1896 Mr. Tyrrell continued the work in 
this district, ant surveyed the Gunisao, Black, Pigeon, Bluod, Pine, and Wolf 
rivers, the Paygrees lakes, the canoe-routes from Sipi-wesk lake to Nelson Houae 
and from Paint lake to Sturgeon river. : 


THE TOPOGRAPHICAL WORK OF THE GEOLOGICAL SURVEY OF CANADA. 629 


In 1887 Mr. McConnell surveved the Liard river, from the mouth of the Dease 
to the Mackenzie, and the lower portion of Hay river, In the winter of 1687-58 
track autreys were made from Fort Prayidence northward to Fort Rav, and south- 
wart to Lake Biacho. In 1888, aa Mr Ogilvie hail been Instructed to tinko a 
micrometor survey of the Mackenzie river and Poel river portage, a sketoh traverce 
of the river and mountain features only was wade of this portion of the route. A 
detailed running surrey was mado of the Porcupine river from the mouth of Bell's 
fiver to the Yuko, In 1889 and 1890 Mr, MeConnell mado track surveys of tho 
route between the Peace and Athabasca rivers by the Pelican, Loon, and Wablekaw 
tivers, 400 miles; of the Red river from ite month upwand for 200 miles; of the 
telals to tho Buffalo-besd hille aod Tront lakes, and of the tributaries of ths 
Athabasca below Fort McMurray. In 1892 Mesers, Tyrrell and Dowling made 
traverses of the Beaver, Mudjatiok, Cree, Bluck, Geikic, and Whitefish river, of 
Black and Reindeer Likes, aud of tho south shores of Athabesen and Wollaston 
Jakes, Diatances were estimated, except on lakes and quiet reaches, which were 
surveyed with boat-log. They also maile micrometer surveys of Black and Deer 
rivers, and of the Churchill between the mouth of Deet tiverand Prog portage. 

In 1893 aod 1804 Mr. J. 1B. Tyrrell made exploratory surveys In the “Barren 
Lands.” Tn 18%, with Mr. J. W. Tyrrell as topographor, he made a traverse from 
Take Athabasca to Hudson Bay. A survey of the north shore of Lake Athabases 
from Chipewyan to Pond da fac was made with boat-log aod solar compass. From 
Black luke the survey was carried by the Chipman and Dubsunt rivers to the 
head of Obosterfielil hilet, 905 imfles. Of this distance 210 miley wero on river, 
where the distances were estimated, and 61 miles were through Iskes, where the 
distances wore mossured with « boat-log, and bearings taken with solar or prismatic 
compass, As the thles prevented the nee of the log with any degree of accumey, 
the traverse af Chesterfield lnlut and west coast of Hudson bay, to lat. 61° 32", 
where the severity of the weathor compelled the abamionment of the mirrey, wae 
n tine survey. A similar earvey was tnude of the 200 miles hetwoen Port Churchill 
aink York. , 

In 184 Mr. J. BL Tyrrell carried auother traverse from Du Brochet post on 
Reindeer lake by the Cochrane, Thlewissa, and Kagan rivers to lat. 2° 7’, thence 
eastward by chaiy of lakes and the Fergus river to Hudson bay, R15 miles. 
From the point at which he abandoned his survey the provioas yoar, be continued 
it eouthward to Ohurchill, A tine snrvoy waa made of the rogte between Churchill 
apd Gull like. ‘Total distance surveyed In 1893. and 1804, 200%) miles, of which 
107% miles were log, 1812 track in canoes, and G15 part track survey on foot and 
part pacing. ‘The distances thus obtained were checked by numetous olwervations 
for latitude. wl os 


Barrywn Covesnta—Io 1871 Mr. Richardeon made paced surveys of toads in. 


the country between Yolo -and Quesnel, aggregating 425 miles. Vrom 1672 to 1874 
he was surveying stream trails and exploration lines in the Comex and Nenaimy 
coalfield; Jn 1876 Dr. Selwyn made » time survey of the trail from Quesnel to 
McLeod's lake, of the eande-route from Mel.cod's lake by the Pack, Parsnip, and 
Peace rivers to Sawky river forks, and of Pine river from the “forke™ to its 
mouth. During 1876 and 1876 Dr. Dawson wurvuyed trails, lakes, and streams in 
the country between the Fraser river aod the coast range ott thi east atul west, and 
Bella Coola valley anal Francois lake on the south and north respectively. In 1878 
Dr. Dawson surveyed the lolands, channels, and inlets of the north and east consta 
of the Queen Charlotte islands, In 1670 Dr. Dawamn made « traverse from the 
Skouna river to Kdmontoo. From Hazelton the survey was catried by the trail 
from Hazelton to Molcod's lake, thence by the valley of the Paranip and the Pive 
No. Vi.—Decaunan, 1897.) 20 
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river pass to the “ lower forks” of Pine river, thence across. country to Dunvegan. 
From this point side traverses wore made through Grande Pmirle and southward to 
Smoky river, and of the lower, portiuns of the Wapiti aad Smoky rivers. From 
Duavegan an exploratory traverse was made to the Athabasca river, near the mouth 
of Marshheud creek ; from this point the survey was carried down the Athabasca, 
with « side traverse of Lesser Siave lake and river, to Athabasca landing, and 
thence by trail to Hdmonton. ‘The trail from Smoky river "forks" to old Fort 
Assineboine was surveyed by Dr. Dawson's assistant, Mr. McConnell, In 1885 and 
1886 Mr. Bowman triangulated the peaks in the Cariboo district, and moiaured 255 
miles of roads and trails, 

In. 1887 Dr. Dawsow, with Mesrs. McUonnall and Mclivoy ns assistants, made 
an exploratory survey of the region of the headwaters of the Yukoo, Lisrd, and 
Stikine rivers. Mr. McConnell mado a micrometer survey of the Stikino [rom the 
end of Hunter'y enrrey to Tolegraph creek. A carefully poced traverse was mide 
from Telograph creek to Doase lake by Mr, McEvoy. From Dense lake Dr. Dawsen 
thade 4 detailed frock surrey, following the lines of the Dease, Upper Liard, and 
Pilby rivers to the confluence of the latter with the Lewes, about 900 miles, He 
nleo carried it up the Lewes to enable bim to add the mountain features and make 
fme gdditions t6 the lakes a# surveyed by Mr. Ogilvie, Numerous points were 
fixed fa latitude by sextant observations, and « number of chronometer longitudes 
were obtained. In 1877 Dr. Dawson mae a general reconnalatance of the southern 
interior of British Columbia. In 1882, 1883; and 1884 Mr. Bowman, the impor- 
tance of the district having been increased by the completion of the Cansdian Pacific 
rallway, extended the work of 1877, 

The geological intricacies of the rogioti, hownver, necesnitated the doubling of 
the soulo of the original map, and, consequently, the re-delineation of the topo- 
graphy. Of the four new sheets which now cover the old map-aron, the tiorth-west 
ot Katloope sheet was re-surreyed in 1888 to 1890 by Dr. Dawson and his 
topographical assistant, Mr. McEvoy. A loose network of triangles, based on the 
Canadien Pacific railway and other surveyed lines, was carried out between points, 
each of which was occupied asa transit station and sketch-polnt, elevations being 
determined barometrically and by angles of elyvation. Other details of topography 
wore filled in from paced and track surveys checked by latitude obecrvations. The 
north-east or Shuawap Sheet was surveyed in the same way hy Mr. McEvoy in 
1691, 1502, 1804, and 1805. This, with the Kamloops sheet, furms a contoured 
map of 12,500 square miles of rugged mountainous country on a scale of 4 miles 
to Linch, The topographical work for # similar sheet to the south-east of the 
Shuswap has been In progress since 184. This, the so-called Weat Kootanie 
sheet, is ander tho direction of Mr. McQvnnell, who has been assisted in 1894 and 
1895 by Mr. Ruswall, aod in 1890 aud at the presont time by Mr. McEvoy. he 
latter has conspleted for publication a detaile! plan of Trail’ crock mining district 
‘on a acale of 1 mile to 1 inch. 

In 1880 Dr. Dawson made surveys with boat-log of the Upper and Lower 
Arrow lakes and northern portion of Kootente: aks, abd track surveys of the 
intermediate portions of the Colunbis and Kootanie rivers between Rovalatoke 
aod Noleon, In 1893 Mr, McConne}}, assisted by Mr, Rawell, made a track survey 
of tho Finlay river from its confluence with the Parsnip to Lake Thatade, 220 
miles; of the Omineca river from its mouth to the Omineca-Sitleks pass, 118 
talles; and of the trail from (ld Hoge to Tacta lake, 42 miles. In 189% Me. 
MeEvoy surveyed 300 miles of the Nasse river and its tribataries, and made 230 
miles of exploratory traverses on foot. 
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HISTORY AND LITERATURE OF THE KLONDIKE REGION. 


‘Tae literature of the upper Yukon, on s tributarylof which the Klondike goid- 
fields aro situated, Is unfortunately still of a very meagre character. The adventurous 
agents of the Hudson's Bay Company, by jwhom the very existence of the great 
river within British territory was firat made known hardly morezthan fifty years 
ago, sppear to have bees Httle given to writing "accounts ‘of thelr journeys, exeept 
in the form of reports to the Company, few of which have been made widely 
known, Tho actual discoverer of the upper Yukon was Mr, Robert 

who, after exploring the region of the Liardjriver, pushed on totthe Polly, estab- 
lishing on it the post known as Polly Banks, and, at its confluence with the 
Lewis, that of Port Selkirk (1840-52), The Porcupine, one of the principal tribu- 
taries of the Yukon, was also explored by him to its sources, Little notice 
seems to hare been taken by geographers of these discoveries, to which no allusion 
is made in the publications of the Ruyal Geographical Society. A brief account 
of Mr. Campbell's journeys is to: be found in Begg’s * History of British Columbia’ 
(p. 181). The identity of the new river with that of which the mouth had been 
discovered by the Hussian Glazunov in 1833 was not at once suspected, many 
mape of the ‘period showing it aa the upper course of the Colville, which ecnpéies 
itself into the Arctic ocean, Although the treaty between Russia and Great 
Britain in 1825 (Hertalet, vol, iii. p 982) had fixed the L4let meridian as the 
boundary between their respective territories, Fort Yukoo, In about 1457 W,, 
was founded by the Hudson’s Bay officials In 1846, This post was reached in 
1880 by the American naturalist, Mr, Robert Keunicott, travelling under the 
auspices of the Smithsonlan Institution for the purpose of making natural history 
collevtions; he had journeyed by way of the Mackenkie, Peel's river, and the Poreu- 
pine. No detailed account of this journey. appears tojhave bean published, and 
brief notices only are to be found in the ‘Reports’ of the Institution (see 
especially that for 1562, p. 32). Although devoting their chief attention to the 
lower river, several more recent American expeditions havevexplored the part of 
the stream within British territory, the moat important being those of Schwatka 
(1883) and Everett (1854), In 1885 the former published an account of bis 
journey under the tithe ‘Along Alaska's Cireat River.’ Bat the most important 
explotations in the region of the upper Yukon and its tributuries were those of Dr. 
44. ML. Dawson, of the Canadian Geologival Survey, and his associates, who In 1887-88 
traversed the whole region, and for the first time executed accurate surveys of 
ise natural features. ‘lho Geological Survey published "the reports of Dr, Dawson 
(1888) and Mr. MeConnull (1589), whilst an scoount of Mr, Ogiivio’s survwys 
was published at Ottawa in 1890, The last-named has since continued his surveys, 
ood his latest report wae issued during the current year, Mr, Warburton Pike's 
book, * Through the Sub-Arctic Forest,’ published in 1896, gives the account of « 
canoe-voyage down the Polly and Yukon rivers to the Bering ‘soa; whilst the 
geological results of an expedition tmder Mr, E. J, Spurr, sent down the Yukon 
in 1896 by the United States Geological Survey Dypartmont, have lately been 
given in outline in a report to the United States Senate (Jéwraal, vol. ix. p. 687). 
Tho recent rush to the gold-tiggings has already begun to mwell the [iterature 
of the region, in the form of magazine articles and larger works. Articles have 
apptare! in the September numbers of the Furtnightly and Contemporary Reviews 
and the Nautical Magazine; and quite recently an acoount of two yoars’ police- 
service on the Yukon, by M. iH. E. Hayne and H. West Taylor, has been published 
under the title *The Pionvers of the Rtomtyke" (Sampson Low), A amali hand- 
book entitled ‘All about Klondyke,’ edited by IL. A. Belcher (Sinipkin, Marshall), 
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may oley be mentioned. For the general geography of the region, Reslus’s 
Géographio Veiverslte (vol. xv.), and the lately issued volume of the new edition 
of Stanford’s *Compendium,’ by De, S. EB. Dawson, may be conmulted. A good 
general map of the region, including the resulte of the latest surveys, seems «till o 
desideratum, though | may be lioped that such may soon be published by the 
Canndian Survey Department. Sketch-mapaare given in most of the books and 
papers above mentioned, and in particular Mr. McComnell’s report is accompanied 
hy a large soale-map in nine ahecta, A genera! map of the north-west parts of the 
British territory on « large scale was aluo issued by the Canadian Ministry of the 
Interior in 1888; and this shows clearly the results of the surveys of Dr. Dawson's 
party. As ono of tho routes'to the goldfields ia by the lower Yukon, it may bo of use 
ta refer brietly to the literature dealing with that section of the river, which isfar 
wore voluminous, Mr. F. Whymper’s Travel and Adventure in the Territory of 
Alaska’ (1868) describes the journeys made by him as a momber of the American 
Expedition in connection with the proposed Astatio-Amorican ‘Telegraph. Mr. Dall, 
in his book * Alaska and its Resources’ (1570), gives both the reaults of his own 
travels and a summary of our knowledge of the country at that time. Mr. H, W, 
Eiliott’s work, An Arctic Provinces’ (1886), has also « chapter on the Yukon 
region, the history of which ix treated of in Bancroft’s ‘History of Alaska’ (1558). 
With regard to the region of the passes loqding to the upper Yukou, Mr. Setan Karr's 
paper poblished in the A.G.S, Proceedingr (vol, xill.), and Dr, Aurel Krause's 
work, ‘Die 'llinkit-Indianer’ (Jena, 1885), may bea mentioned. Finally, it may 
be of interest to note that prospecting for gold wan carried on by the Russians in 
the southern parts of the region daring their ocoupancy of Alaska (of. Erman’s 
Archie fiie Wissenachaftliche Kunde eon Ruwlanil, vol axv. (1867), p. 229). 
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Oceanographical Researches in Loch Fyne.—Vh« roantts of Dr. Mill's 
further Investigations on the clreulation of the water in Lech Fyne have tecently 
been published.” The observations wore carried out on board the Fishery Board’s 
cruleer Garland, on two occasions, the firet from April 2to 6,).and the second from 
September 3 to, 1896, 'Thoresulty of his earlier observations, undertaken between 
1884 and 1889, are fully discussed in his paper on the ‘Clyde Sea Ares,’ published 
by the Royal Society of Edinburgh (see alio the Geoyraphtcal Journal for Ostobur, 
1894, pp. 44-340). ‘The general results of the work on Loch Fyne in 1896 are 
wanttnarized a follows: The flood-tide brings in water from the upper and deeper 
layers of the Arran basin, which ts thoroughly mixed in passing Otter apit before 
high water, and lille the Gortans basin with 4 wearly homuthermic mass, which ix 
passed on throngh Minard Narrows into the Upper basin, where it does not sink 
through the cold deep wateria summor, bot only mixes with the upper layers above 
20 fathoms, becoming wore superficial in ite effects as the tide passes upwards, In 
the obb there is, at the upper end uf the loch, only « mupertizial movement, but at 
the pintform between Furnace and Minard the rush of the surface current into the 
Gortans hasin, while it ta wtrongost at halGebb, draws up the deep cold layors to.« 
alight extent, cansing s slight mixture with the warmer water. 'The honiothermic 
‘mass pours oot into the Arran basly, acting on the ebb probably in the same way 








4 Part Tlf, * Fifteenth Aunual Report uf the Pihory Bean! for Seotland,’ pp. 262-879, 
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as at Fornace on the food. Thus there is always in progress & gentle mingling of 
the doop waters of the two deep basina through the intermediate shallow basin. 
Tho tapid aurfuce current of the ebb carries out the excess of fresh water from the 
Arran basin, while the small underflow from tho Arran basin passes in water of 
higher salinity with the flood. This circulation is lishle to. be accelerated or 
ehecked by the influence of wind. 

The of the Peninsula of the Apennines,—In notes on this 
subject which Dr. Th. Fischer contributes to the August and September numbers 
of Petermanns Mitteilungen, he pointa out, among other things, that, while north 
of Campania transverse breaches lu the mountains of the peulnsula do not cocur 
oo a grost ecnle, and scarcely affect tho regions of the Apennines at all, sooth of 
that province they form a very marked feature. Straits, closed only in geologleally 
recent times, connected the Campanian gulf with the Adriatic, and the Tyrrhenian 
wea with the Ionian, both at the isthmus of Catanzaro, and farther south at the 
constriction immediately to the north of Aspromonte, while a marginal breach 
isolated the heights of Poro on the west, and a longitudinal channel severed Gar- 
gano and the Apulian tablelands from the Apeunines; ¢o that there existed bere, 
probably in middle Piiccese times, six islands in place of the continuous stretch of 
land reaching to the straits of Messina. Extending his view to neighbouring 
countries, De. Fischer confirma, from hie own observations, the accuracy of the 
view of Suess, that the Apeonines sre continued in thu folded mountains on 
the north margin of “Little” Africa, and he describes the north-west busin of the 
Mediterranean aa bordered on the east and south by a series of folded mountains 
utretching from Genoa, through Sicily, along North Africa to Melilla, and then 
back to Gibraltar and the south coast of Andalusis, on the inner aide of which 
there ig a vast.area of sunken land, which he calls the Tyrrhenis, characterized 
almost everywhere on tho marginal faulte adjacent to the mountains by volcanic 
activity, and still represented by fragments rising above the surface of the water. 
Speaking of the terraces of Calabria and Sicily, lie states that recent investigations 
have clearly established the fact that, at least in Calabris, a prolonged elevation, 
interrupted by periods of repose, and hence indicated by the formation of terraces, 
has taken place in quaternary times, This elevation apparently Increased fn 
intensity towards the straits, towards which part the elevation that may almost 
everywhere be shown to have taken place in Sicily also seems to have reached its 
groatest amount. Prom the soath-west angle of the Sila to the straits, Cortese 
has demonstrated the existence of five terraces, all characteristic ahore formations, 
increasing in height towands the south, Ia a special note on Gargano and Apulia, 
Dr. Fischer points out that recent geological observations temi to establish the 
intimate relationship of these tracta to the Apennines, notwithstanding the exist- 
ence of the Pliocens channel above referred to, The hippuritic limestones of 
Gargano are exactly similar to those of the Apennines; and in the Neapolitan 
Apeovines numerous more or less tabular masses of limestone, not unlike the 
tablelands of Apulia and Gargano, have been discovered. ‘The result of the investi- 
gations hitherto nude would seem to be that Gargsno and Apulia art portions of 
the pro-Miocene Apetinines lees affectod than the central parts of the eystam by 
the folds accompanying the elevation of those mountains, afterwarda separated 
from the central mass by a derios of faults, and behaving ax a rigid mass during 
the last decisive post-Eoomne movements of the Apeunine system, Dr, Fischer 
makes light of the phytogeographical evidence in favour of a supposed recent land- 
connection bringing these parts of Italy inte closer relation with the opposite 
coasts of the Balkan peninsula than with the Apennine peviomia. Some of the 
plants common to the Dalmatian coast aud Gargano, but not met with in the rest 
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of Ttaly, might, he thinks, bave been introduced by wixds and) currents; and ae 
for the Vulonin oak (Quercux wyilope), which oceura hore and there in Apulia, but 
nowhere alve-in Italy, that might have been planted by mati on stcount of its 
valuable scorn-cupes, 

The Rainfall of Western Europe—tIn the first part of the newly ieened 
volume of the Annales du Burrow central Météorologique de France (Annie, 1805 ; 
Paris, 1897), Dr, Alfrod Angot publishes a: paper on thie subject, which anpplemente 
that on the rainfall of the Therian peninsula, which appeared in 1895, Tu both Dr; 
Angot caloulated the mean annual and monthly rainfall forthe thirty years 1961-90, 
and reduced the returne from stations which were not active during the whole period to 
the thirty years’ meaus, by means of interpolations, [n this way comparable results 
have boen obtsined, a matter of great importance in the caso of rainfall which varies 
greatly from year fo yeur, and we may regani this paper as the most important 
euntribution to the climatology of Central, Western, and Southern Rurope that lias 
appeared since Dr, Hann's classical discussion of the mean pressure fur the sane 
region, also etadiod on m thirty-yeare mean, from 1851 to 1880 (Pencks Geo- 
graphische Abhamdlengen, ii.: Wien, 1887). Some general laws of rninfall distribu- 
tien sre beautifully illustrated in the maps which accompany Dr. Augot's paper, 
and tables of rainfall for 271 selected station. At the first glance, the influunce of 
mountains in dellecting the water-vapour upwards Into rogious of lower temperature, 
and so conling and condensing it, i go apparent that one i» inclined to eay that 
tellef and rain maps are congruent. But a closer study of the great mountain 
regions on the rainfall map shows that tho central areas recelve less rain than tie 
periphery, aud the windward stopes more than the leeward. An area of miniuium 
rainfall is yeually found not far from the foot of the loe sido of the high ground ; for 
fnstance, in the upper Rhine plain, the upper valley of the Loire, and in the east 
of otir own islands Tho winter raina ure mainly vyclonic, aiid, owing to the low 
temperature, aro rarely heavy, save in the extreme western mountalos, and rapidly 
diminish towards the east, where even «nh lofty regions na the Alpe receive compara- 
tively little rata, In Februsry least rain falls over Europe a8 a whole, oven whon 
due allowance is maile for the shortuess of tho tonth, In spring the cyclone tracks 
are ofter directat to the Moditerranesn region, which receives abundant mtiistzite, 
while North-Western Europe has its minimum precipitation. As the eummer 
advances, and the temperature Increases and permite lange supplics of water-vapour 
belng formed In the lower regions, the mountainoua districts, eapecially in the heart 
of Europe, bave very heavy rains, But the whole Mediterraneats region is 
excondingly dry, and in July we have m most striking contrast between the wet 
Tyro!, where the rainfall le at {te maximum, and the dry north of Ttaly, whore it ly 
at Ite minimum. The veed for maps of mean monthly rainfall, aod not marely 
seasonal ones, iv clearly demonsttated in Northern: Ttaly, where June te wat white 
July ta very dry. Antunm is miny overywhote, esprotally ulong the Mediterranents 
ittoral, In October the riyime of cyclonic rains begins, and the Winter conditions 
becotne apparent, bat the vertical temperature-zradiont ts slightest about this 
weucon, and £0 the atmosphere ean hold much water-vapour, and the rains are 
beavier than in the corresponding apring monthe. 

Mode of Formation of the Dunes of Gascony.—M. 
been engaged for sonte years In careful investigntions of 
the coust region of the south-west of Frunce, outlines the chiof results of his von 
clusiona respecting their mode of origin ty the Comptes Rendus (vol, 124, p, 1041). 
The dunes with whieh his remarks are tote wpecially concerned ERAS of the 
Testedle-Buch (Gironde) aud of Messanges (the Landes), and his surveys have 
chown that theew are i drawn i yt 

neorrectly OG existing maps. Tritead of forming 


BE. Durigne, who lias 
the dusies which oecur is 
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continuous chains, the dunes ocour in the form of interlacing curves, usunily taking 
the outline of truncated parabola, and enclosing spaces comparatively level, The 
one braneli of the paraboln represented may bave lta curvature (which oorre- 
sponds with the steeport slope) either towards the north or the south; but the apex, 
which is usnally the highest point of the dune, is alwayaat the eaxt, the axis ranning 
always cust and weet Dunes of this natare appear characteristic of the primary 
series, not being found among those of recent date. M. Durégne’s conclusions ure: 
az follows: The mean direction of the winds to which the primary dunes were due 
war from west to east, Tholr present form seems to be due solely to attnospherio. 
currents Acting on undulations originilly parallel to the meridian, and, from the 
time of their fixation in that form, they have been entirely aninilaenced by Bttoral 
deposits: They may thus bo considered as continental dunes, a conclusion supported 
by their comparison with some of the interior dunes of the plateau of the Landes. 
M, Darégue holds that it le those primary dunes which have obstructed the courses 
of the atreams of this region, and that the Jakes thus formed bave therefore existed 
without important alterations since the beginning of the historic epoch. 


ASIA. 


Bogdanovitch’s Exploration of the Stanovoi Mountains, Eastern 
Siberia.—Tha Geographische Zeitachrise (1807, No, 11) gives a brief account of 
Bogdanovitch’s expedition in Eastern Siburis, from a communication mada by the 
traveller to the Ruasian Geographical Society (evestia, 1807, No.1). Leaving the 
conat at Nikolaievek at the end of 1896, the explorer and his party made their way 
by land into the valluy of the Uda, the thermometer remaining for works nt from 
40° to SO below gero Pubrenheit, The depth of the sow made progress extremely 
difficult. Chumikan, at the month of the Uda, was reached in February, 1896, 
and the journey was continued through the north-enstera part of the Stanovol range 
(locally known as Jugjurs), Important additions being made to our knowledge af 
these mountains, which are componed of three parallel chains, and are rich in yold- 
bearing rocks, Traces of guid are alan seeti li thu watercourses. Tho programme 
of the expedition, which is to ocoupy three years, includes the meteorological. and 
geological investigation of the whole of the borderlands of the sea of Okhotak, in- 
cluding Western Karuchatka- 


AFRICA. 


The New Franco-German Boundary in West Africa.—An agreement 
setiling the conflictiog clalms of France and Germany in the Hinterland of the 
Gold add Slave coasts waa signed at Paris on July 0, 1897, and ratified on July 23, 
Tho boundary is clearly indicted upon the accompanying sketch, which is based 
upon the map attached to the treaty, Concessions, an is onan in gash camen have 
hoon made by both parties to the dispute, ‘The boundety, a6 fixed in 1885 and 1867, 
ras nlonjr the meridian passing through Bayol istand a» far as lat, 9° north, It still 
starta from the same point, but, on roaching the lagoon at the back of the coast, it 1a 
drawn to « point 100 metres to the eastward of Bayol island, which Is thus coded 
to Germany, ani then follows the contral channel of the Ingoon, as far as the Mono 
river, along which it is carried to lat, 7° north, after whiol it returas tothe old 
meridian of 7887, and follows it to the parallel, which is halfway between tha 
villages of Basila and Penesalu, ‘The remainder of the boundary is clearly inili- 
cated upon the map, It terminates In long. L° 32° west of Greenwich. France ls 
permitted, for four years, to make use of the routes connecting Koande and Pama 
with Sansanne Mango, and the latter with Gambaga, for the despatch of troops and 
munitions of war, It will be understood that this agreement merely settles matters 
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at isene between the contmoting governments, and that Britigh claims have been 
ignored. At the back of the lagoon and to the west of the Mono river, France 





surrenders 185 square miles, recelying in compensation 25 square miles to 

ww the 
east of that river. Vurther north, the Frenel stations of Kiviket and Bafilo, which 
had at one time been occupied by Germany, wors definitely surrendered, aa were 
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also the Fronch claima to Sanaanne Mango andGambaga. Ali the places mentioned 
He vutside the “ Neutral territory ” agreed upon between Great Britain and Germany, 
in 1888, and distinctly ehown on our eketch-imap. As to Gambaga and Sanasane 
Mango, it should be borne in mind that the British claims dato back to 1894, if not 
to an earlier period, whilst the treatics producible in support of French and German 
claims are not older than 1896, Germany, on her side, surrendered, by implication 
if not explicitly, all claims to Borgu, Gurmn, and Gando. 

German-Portuguese Boundary in East Africa. —The third number of 
the Mitiitungen gus den Dentichon Schutegebicten for the prosent year contain 
a map by Dr. P. Stuhinmns, showing the boundary between the German and 
Portuguese possessions in the neighbourhood of the lower Ravama, as laid down 
by the commission of 1895, tegether with the country on clther side between Tung} 
tay and the Ruvuma (such, secording to Dr. Stuhlmann, is the correc} spelling of 
the name), ‘The boundary leaves the coust at Kas Lipuy, about o mile north of 
Cape Delgado, running roughly parallel to the northern shore of the Cape Delgado 
pesiuatils until it strikes the parallel of 10° 40° south. This it follows westwards 
to about 40° 17° east, but before striking the Ruvuma diverges somewhat to the 
north, and on again reaching the paraltel of 10° 40)" runs parallel to the Ravusin 
as far as a polnt opposite the upper end of Nyeoyere lilanil, leaving to Gurmany » 
strip 1 kilometre wide on the south bank of the river, Dr. ftuhimann gives some 
notes on the general nature of the country traversed. by the boundary, which le 
divides into the const belt, the plateaa, and the Ruvuma valley. The coral reef 
which fringes the shore at low-water level, he coneiders to have once formed a 
ralwed shore line, but to have been worn sway to ite present level by the waves. 
Tunes now fringe the shore at high-water mark. ‘I'he plateau, which is mostly 
covered with mpenetrablo bush, is of no great elevation, but ite well-uarked 
escarpment towards tho Ruvuma valley |x due to the action of the rlvor in wearing 
down ite bed, Porests oceur hardly anywhorw bat on the platent-edge and along 
the banks of the Ravuma. ‘Tho Ravuma pial, which hus ite principal extension 
south of the river, is covered with grass of moderate height. 

Explorations in the Congo Basin—Commandant Brasseur, whose explora- 
tions on the Lualaba and Luapuin rivers have already been alluded to (Jonmal, 
vol, ix. p. 560), contributes an artidle on the countries of Urus ani Katanga to the 
Mouvement Gdographigue (1807, Nos, 25-88), accompanied by a map, on which his 
various itineraries ate laid down. In addition to the explorations already mea- 
tioned, the geographical work performed by M. Braseur includes an examination 
of the whole country lying to the weet of the upper Luagnila (inclading the Kunde- 
lungu plateau), which he hus covered with quite « network of routes. Several 
tributaries of the Luapula bave for the first time been laid down with accuracy, 
one of thom, however—the Lusbipuka—having been. mentioned by thé “ Pom- 
beiroa” as far back av 1806 (<2 “Lutipuos”), M. Braaseur's delineation of the 
southern end of Lake Mweru differs much from thatof Mr, Alfred Sharpe and otber 
previous traveller, the south of the Luapula being placed far t> tho south-east of 
Kilwa island, the ehape of which also differs conviderably from that given to it by 
Mr. Wlair Wateor, The Belgian traveller states that the lake is yearly diminishing 
in cise. "The Luapols, aftor leaving Mwera, soome to bend further te the west than 
has been proviously aupposed, the janction with the t.ualaba belng placed by M. 
Breestur sate distance to the south-west of the podition assigned to it in Captain 
Hinde’s map. Although holding to the view that the Lualabs is the trie head- 
stream of the Cong, he allows that in point both of leogth of course and volume 
of water the Luapula has the advantage, and his opinton, based of i 
groaniy only, cas handily be coosidered sativfactory {rom a yeographical point of 
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view. M. Brisseur, who has twice extended his term of serviced in Katanga, 
having first reached that couptry in 1893, hopes, before returning to Europe, to 
complete the exploration of the Lubndi, the weatern tributary of the Lualaba, 
Minor explorations have aleo been carsied out recently within the great bend of the 
Ubangi, and several tributaries of that stream it this neighbourhood have hoen 
laid down (Mouvement Géographigue, No, 28, with map). ‘The -principal of these 
seving to be the Lua, which, rising, it ie thought, In the neighbourhood of the 
station of Banzyville, on the upper Ubangi, and flowing across the region com- 
prised within the bond of that river, may possibly ‘apply @ meane of communication 
towards the upper poste. The chief tribes of this region, which ts very populous, 
are the Bwaka, the Gobu, und the Bansa. Finally, we may briefly note the journey 
lately made to the capital of the Muata Yanvo (Mouvement Géographique, No. 
40) by Lieut. Michaux, the firs: European to visit the central portion of Lunda 
sinoe Dr, Buchner (1878). The present ruler is the nephew of the chief visited by 
the German traveller, and ix capital is situated ou the Luele, a left-bank tributary 
of the Sankurn, in about 5° S iat. It ie an immense town of 20,000 In- 
habitants. Liewt, Michaux obtained an audience after wmo diffioulty, and found 
the Muata Yanvo friendly disposed, 

Explorations in the Cameroons —''he third part of the Mittheilungen aus 
den Deutschen Schutagodisten for the current year contains an account by Lieut, 
Baron von Stein of the discovery of a amall lake named Langaal, or Osea, lying to 
the north of the lower Sanaga, and connected with it by a-narrow tortuous channel, 
The point of junetion of this with the main fiver les « few miles below the Fdea 
falls, and the ‘den is entertained by the German officer that the lake may mark the 
position of « former course of the Sanaga towards the Cameroons estuary, which 
had on other grounds been suppowd to have once existed, Proceeding along the 
connecting channel, which is deep, but varies iu ite How according to the level of 
the Sanagn, the traveller, after about 3 miles in o direct lav, emerged into the moat 
open basin of the lake, which affurded a view of great beanty, The northern, 
Woutern, ool jn part the eastern shores are remarkably indented, the tongues of 
land which project into the water tiaing steeply from ite warface. ‘Towards the 
south-east the shores are low, which, Baron von Stelti thitike, may possibly point to 
4 former connection with the Sanaga in this directlon. The water-arme which rn 
towards the north ended in swampy ground overgrown with vegetation, aml had 
the appearance of having once extended further, but, at the present day at any: rate, 
there is no opon-water route from the Sanega to the Caueroons in this direction, 
The shores of the lake ary clothed with thick forest, abounding iv elehants, wild 
Pigs, antelopes, in, while thu surface is frequented with an untsual variety of 
water-hinks, The geologteal formation appeated to be gneiss with a covering of 
laterite, Among Fecent jotirnoys in the juterior of the country, that by the 
Imperial governor te the Yaundo station and upper Sanaga deserves mention. An 
account of It uppants in the Deutscher Xelonialblatt for Jano 16 last. The river 
was strack in the neighbourhood of the Nachtigal falla, and some advance towards 
the opening up of the route hence to southern Adamaws was mace by the dolent af 
the powerfal ave-riding chiof Ngila. A colony of Mauaas settled st his town 
Wee, at thelr own request, brought to the Cameroons, where they were auteled 
in @ village of their own, The governor was anxious to explore the still nuknown 
country farther vest, but was obliged to leawe the taik to Lietit.-von Carnap, who 
was placed is charge of the Yaunde station, This vificer is already known for the 
part he took in Dr, Griiner"s expedition in tho Togo Hinterland. 

The Uchungwe Mountains, German East Africa —\ short description 
ofthe Uchungwe mountains, situated in Uhehe, to the enet of the Sasso Bake 
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river, in given by Herr von Bruchhausen, in tho Dyuteches Keloumtilatt for Dotober 
1, chilly from the point of view of their suitability for colonization, ‘The writer 
divides the country esrrounding and including the mounteing, which forme the 
part of Uhehe most suitable for settlement, into throe zones, vis. (1) That of the 
grassy treeless plains, with » laterite oil and little humus; (2) that of transition 
between the grass and the bush; (3) the bush sone with « luxuriant vegetation. 
Both of theet last have av excellent soll; the summits of the hilly are chietly 
cultivated by the natives, but good alluvial avil is aluo present in the valleys. ‘The 
hills are unusually well watered, the numerous ravines and valleys all possesing 
apringa and streams of excellent clear water, Thoclimateis temperate and bracing, 
and fover le little to be feared. The. rainy season proper laste from November tu 
May, but rain falls in the hills throughout the year. ‘The grass-lande aro pre- 
eminently suited for cattle-rearing, and herds have alrogdy been successfully sent 
down to the cosst, With stesmora on the Kufiji above aod bolow the Pangani 
falls, communication with the coast would bo easy. 

Antidote to African Arrow-poison.——Major Ternan, who commanded the 
British forees during the late fighting in Uganda, hus now arrived tu England, 
and during the course of an intervinw has described the auccessful use of an 
injection of strychnine solution a# an antidote to the native arrow-polscn, It 
was tried by Dr. Macpherson during Major Terown's operations againat the Kamasia 
tribe on the Mati mountains, with the result that the wounded men #o treated 
recovered in a couple of hours, whereas previously people wounded with the 
poleoned arrowa had always died. Stould this remedy prove generally muccessful, 
one of the chief riske of savage warfare in Afrion will have been removed, 


AMERIOA. 


The Jessup Expedition to the North Pacific Coast.— Science (Octolr 5) 
contains a short account uf the results of the work performed during the pet season 
by the expedition despatched by Mr, M. K. Jessup for the investigation of the 
ethnology of the regions bordering on the North Pacific The Geld choses for 
work during the present year wae British Colwobia, whither Dr, F. Bows, Mr, L- 
Farrand, and Mr, 1. T. Smith proceeded in May inst; Messrs, Toit aod Hunt 
joining the party jater, The investigations included the examination of archaw- 
logidal remains—which, though dating from jwriods preceling the arrival of 
Europeans, mostly appeured capable pf reference to the immediate ancestors of the 
present Inhabitauts—the study of the traditions aud lauguages of the Bolla Kula 
and other Indian tribes, and of the physical types of the tribes of Britinh Columbia 
generally, One lundred casts wore obtained, representing four distinct types, 

The Geology of the Bermuda Islands —The Bermudas are still vexed 
by diseuselone amongst geologists as to their eteuvture, The latest contzibator to 
the aubject is Mr. Ralph & Tarr, who publiahes a paper in the American Geologist, 
reviewing a number of the older arguments in the light of some original observa- 
tions. ‘The history of the Bermudas, Mr, Tarr concludes, i somewhat a9 follows : 
A base rock was at firet formed) by the waves on the fat -yoleanic summit by the 
pounding up of abel! frgments on the beach; the shell sand was then consolidated 
into n dense limestone, eroded in the air, and finally attacked by the waves, This 
stage would involve elevation and mbsequent depression. Next follows the partial 
covering of this base rock by beach deposits of pebbles and shell; this must have 
occurred in comparatively recent times, so far aa appeara from fomalle. ‘Then cama 
an uplift, during which land-shelle lived on the beach deposits; but these were 
soon covered by blown send, and through this sand sccumulation the outline of 
the Bermuda hills was perfected. ‘This actin oceurred when the land was certaluly 
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40 or 60 feet higher than it le at present. The last stage has been one of depres 
sion, which has caused much land to disappear and made the outline of the area 
vory irregular. ‘The land has now been carried down very nearly to what it was 
whon the beach was formed and before the sand-ianes were built, and the present 
excavation of sea-caves and other appearances show that the land is now under- 
going little or no change of level. Mr. Tarr diecussea the denudation of the base 
rock, aod the unconformity between it and the overlying strate, with some care, 
and is of opinion that the history of the Bermudas ts more complet than has been 
supposed, oxtending back into Pleistooone or even Tertiary tinies, 

American Expedition to Patagonia.—The expedition despatched to Pata- 
gonia from Princeton University In Fobenary, 1896, returned in August Inst, 


haying been successful in adding considerably to our knowledge, both of the geology” 


anil geography of the regions traversed (Science, October 8). ‘I'he expedition tanded 
at Port Gallegos on the east coast of Southern Patagonia, and ite field of operations 
included both the coast region fram Sandy point, in the Straits of Magellan, to 
ort Desire; the little-known tnterior lake region about the boadwaters of the 
Santa Croz-river; and a quite unknown region of the Cordilloras further north. 
Many new glaciers and streams were discovered here. Botanical and geological 
collections aod observations wert also made in Tierra del Paego and pelghbouring 
islands. 


AUSTBALASIA AND POLYNESIA. 


Successful Boring at Fanafutii—tho ronewed attempt made this year by 
Poof. David, of Sydney, te carry out a deep boring in the atoll of Fanafuti has mot 
with complete success. Telegrams from Sydney early in October announced that 
a depth of #43 feet had then been obtained, arid that the Luse of the coral rock had 
not yet been reached, Is will be remembered that the object of the boring is to 
throw light ot the vexed question of the origin of coral islands, and the reauit 
supplies a striking confirmation of Darwin's theory thas such islands occur chiefly 
in areas of wbeidence. 

POLAR REGIONS. 

Norwegian Andree Search Expedition.—Owing to « report brought 
Norway by ebipwrocked sailors that cries of distress dey dd heard by them wher 
off the Damnmands fees, on tho west const of Spitsbergen, the Norwegian Govern- 
ment promptly decided on the despatch of an expedition to investigate the trath of 
the matter, Thi aa. Ijetoria waa at unes chartered and equipped, and started for 
Spitaberzgen on November 5, the arctic explorer, Paul Bjorrig, accompanying the 
expedition, The story of the Norwegian sailors, as telographed by the German 
vice-conan) in Vanid, is an follows: On September 24 and 23 they ware passing 
the Dammand jales at the mouth of Tee fjord, when they hoard a cry for beip, but 
the smallness of their boat and the high wea that was running made it impossilile 
todo anything. Afterwants they proceeded further up the Hurd, where they were 
taken up by the Tromso dluop Malyyen, Ou repasing the same spot the cry was 
again heard, bat the Tromso captain was unwilling to search, believing it to be the 
ery ofa bird, The Vardi fishermen declare that on September 25 a driving reddish 
brown object, which they took for a capsized whip, was seen, a mile from land, 
about § miles north of Dammanda iales, and it is mggested that this may have 
beon Andrée’s Lulloon, Experts are, however, of the opinion that neither this uot 
the supposed cries of distresa can hats been in aay way contiected with Andrée's 
expedition, The expedition returned to Troms on November 20 without snecess, the 


examination of the coast of Spitabergen having revealed no trace of the balloon OF 
of threxplorers, 
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Swedish Polar Expedition determined on—The persistent eiforte of Ir. 
Nathorat to obtain the despatch of s Swedish polar expedition have now been shc- 
cessful, as sufficient funds have been provided by the king and saveral private 
persons to enable the idea to be carried out. Dr, Nathorst bimself will bo tho 
leader of the expedition. The plans brought forward « year ago by Dr, Nathorst 
wore brietly described in the January number of the Journal (vol. ix. p. 95), but 
it hus not yet been stated whether these will be adhered to, : 

The Belgian Antarctic Expedition —The Belyice, with the antarctic expe- 
dition under Commander de Geriache oo board, arrived at Rio de Janeim on October 
2%. The explorers were thero joined by Dr. Cook,» formet companion of Lieus. 
Peary, Ths ship was shortly to proceed to Panta Arauas, where the serious work 
of the expedition may be said to begin, Scientific collectlone and observations 
have, Lowever, been made during the voyage out by the scientific staff. 


GENERAL. 


Geographical Reading for Teachers.—Under the title of ' Hints to Teachers 
and Stadents on the Choice of Geographical Dooks for Reference and Reading, with 
Classified Lista’ (Longmans), Dr. H. R. Mill, the Society's librarian, bas: compiled 
@ little volume which ought to be of the grestest zervice in geographical education, 
Tnless'a teacher goes beyond his class text-book, his teaching is not likely to bear 
much fruit. Few teachers have the necessary time or knowledge to discover for 
theniselves tlie best books to consult ou any particular mubject. So far as geography 
is concerned, Dr. Mill has done all that most students and teachers aro likely to 
require. There sre two introductory chapters on the Principles of Geography and 
on the Teaching of Geography, accompanied by » list ef books on Methods of 
Teaching Geography. ‘hie ix followed by short chaptere on the Choice of Text~ 
books, on Atlases and Means of Ilustration, and on Works of Reference on tieo- 
graphy, with lists, Then come chapters on Mathematical Geography, Physical 
Geography, Bio-Geograpby, and Authropogtography, followed by sections on the 
vations divisions of the globe, each containing select list of books. ‘The oon- 
cluting section is on General Travel and Biography. ‘The hints given are ail 
the teiult of extensive experience on thé part of the author, whiln the selection 
of books recommended has ovidently been carefally considered, ‘Those interested 
in the improvement of geogenphical education will be grateful to Dr, Mill for the 
service he has rondered. 

Portuguese Celebration of the Discovery of the Sea-route to India.— 
Wo have teceived a copy of tho programme, drawn up in socordance with a minis 
terial decree of April 2 last, for the national celebration in Portugal of Vasco da 
Gama’s voyage to India, ‘I'he main features of the celebration will be those already 
sketched in the preliminary programme (Journal, vol. viii. p. 303), but the dates 
now fixed for the public rejoleings are the 17th to the 20th of May, 189%. At day- 
brenk on the 17th, all the Portugues fortresses and war-veenels will fly the national 
flag and usher in the festivities by a salvo of one hundred guna; the thankssiving 
services in the cathedrals and churches will also be held at the same time. Among 
the varied item» of the commemoration will be an exhibition, on the site of which 
a permanent “maritime and fluvial aquarium” will be built, and & grand mural 
review, in which both forsign governments and the principal steamship compauies 
and commercial associations throughout the worl will be asked to take part. The 
headquarters of the Central Executive Committee, and the place of meeting of the 
scientific congresses, otc., are at the now buildings of the Lisbon Geographical 
Sucioty. ‘The president of the committee ts Captain P. 4, Ferreira do Avsaral, and 
the secretaries are Senhors L. Cordeiro and E, de Vasconcellov. 
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Death of A. von Mojsisovies—The aniouncement in our last number of the 
death of E. von Mujsisovics is due to an error ou the part of the correspondent by 
whom the notice was seut to us, That goologist is, we are glad to say, still living 
avd engaged In active work ## Vice-Director of the Imperial Geological College in 
Vienna, he deceased is bls brother, the geologist August Mijsisovics ron 
Mojevar, who hold the posta of Military Directur of the Crown Prince Establichinent, 
Castodian of the Styrian State Museam, and Professor of Zoology at the Technical 
High School at Grats. 


New Geographical Society at Southampton.—By the exertions of Mr. 
T. G. Rooper and others, s new geographical society has been set on foot at 
Southampton, the growing commureial importance of which port renders such « 
society particularly desirmble a» a meaus of disseminsting reliable information 
regarding the foreign countries with which this country haus or might have trade 
relations, ‘The new society will work in close harmony with the Chamber of 
Commerce, which, its promoters hope, will be able to supply it with much nsoful 
information, which otherwise might be lot to the general public, While, however, 
tho commercial aspects of geography will receive particular attention, it is hoped 
that the society will do good work also in the fartherance of geographical edica- 
tion, a subject in which Mr. Rooper ta well qualified to guide the way. It will 
cepecially nit at masiuting those uecondary schools, where any of the scholars aro 
preparing for the Commercial Certifioate of the Associated Chambers of Commerce. 
The formation of « library, expecially duvoted to the supply of information re- 
specting the British empire, aud « collection of lantern alides and niaps for loan, 
will also form items in its programme. The formal inauguration took place on 
November 16, on which date Sir Chimenta Markham went to Southampton to 
deliver an opening address. 
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Sir Rutherford Alcock, K.C.B., D.C.L. 


By the death of Sir Rutherford Aloock, at the advanced age of eighty-eight years, 
yet another name har dissppeared from the now scanty lst of formur Presidents of 
the Royal Geographical Society, which this loses one who, during the long period 
pres apap eanrien negroes nibs chralleey 
ation, to : jects for which the Society is constituted, 
it was only quite recently that Sir Rutherford had been compelled to live in retire- 
Seip Nat oesi keicnatel vit Gla ase on 
th permitzed, were fow mom Interest In its 
more constantly maintained. “- 
Burn tn 1600, Rutherford Aleock was trained for the medical profession at King's 
College, London, and gained bis fit experience of service abroad as surgeon in the 
British forces employed in Spain and Portugal during the stormy times of the 
Catlist and Mizuelice wars, receiving medals and other decorations from the Spanish 
and Portuzuese Governments in recognition of his services in the field, On the 


Iu 1844 Mr, Aloock was transferred to the East, which was destined to be the 
scene of the labours with which his name is principally associated. In that your bo 


7 
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received the eppointment of Cousal at Fa-chau, one of the ports then lately thrown 
open. to forelg) commerce by the treaty of Nan-king. After two years’ service 
there, he was appolrited to the same post at tho «till more important port of Shanghal, 
Here he reasined eight years, the latter of which fell within the troublows times 
of the Taeping robellion. A serious rising took place at Shanghai in 1853, and the 
European settlement was for some time in considerable danger, The cuergy dis- 
played by Mr. Alcock, however, helped much towands the organization of an efficient 
defunee, and, thoagh the Chinese city fell into the hands of the rebuls, no attack 
was made on the foreign quarter. During his service at Shanghai, he waa inatru- 
mental both in founding the excellent municipal governoient of the foreign settle- 
ment, and also inestablishing the commission for the collection of duss on foreign 
trade, which afterwards became Known far and wide as the Imperial Maritiine Customs, 
Tn 1854 he was transferred to Canton, whore difficulties had already arisen between 
Sir John Bowring and the Chinese officials with regard to the opening of the city 
to Europeans, and where the events soon afterwards occurred whieh Jed to the 
second foreign war. In this, however, Mr. Alcock liad no part, as he had toturned 
home'on leave before the outbreak of hostilities, being succeeded in the Canton 
Consulate by Mr., afterwards Sir Harry, Parkes. 

This. cowed Mfr. Atcook’s first period of service in China, for in 1868, Lord 
Elgin having concluded a treaty of intercourse with the Empire of Japan, he was 
selected a# the first Britieh minister to that country. In this capacity perhaps hi» 
most Important public services wers performed, for Japan was in an unsettled 
state, and both tact and firmness wero neaded for the successful maintenance of 
Bcitish influence in the country. The bulk of the people wore opposed to foreign 
intercourse, and the Government itself was anxious to draw back from the course 
of concession It bad already entered upon, Murderous attucke on foreigners were 
frequent, and on at least two occasions an armed mob attacked the British Legation 
itself, ‘Tho minister, however, was firm in his determination to maintain the treaties, 
and to let oo outrage on British subjecta go unpunished, It was in this spirit that 
be more than once took severe measures of retaliation against the perpetrators of 
such outrages, a courte which laid him open to much criticlam at home, though he 
was able ultimately to disarm it, and to seoure tho general approbation of his 
countrymen for his services, In 1862 he was made a x.cu, 

Apart from his political services, Sit Rutherford Aloock did much to extend our 

both of the country and people of Japan, and may be sald to have Jed the 
way in the modern exploration of that empire. In the Society's Journal he has left 
valuable records of journeys in the interior of the country, made at a time when 
that interior was still almost.a terra ineognita, In the volume for 1861 he described 
one such Journey, which included an ascent of the great mountain Fusiyama and a 
visit to the sulphur bathe of Atumi; and in the following volume we have the 
account of a journey from Naguwaki to Yeddo, with a description of the great com- 
mertlal city of Ouuka, Both of these papers contain many details on the natural 
features of the country, the conditions of life in it, the prospects of trade, and so 
forth. In bis book entitled *The Capital of the Tycoon,’ published in 1863, Sir 
Rutherford entered more fully into these subjects, and showed clearly the wort of 
difficulties to be faced in opening up Intercourse with the Japanese people. In 1873 
be published « work on * Art and Art Industries in Japsu,' « subject in which he 
took a great intorest. It was entirely through bie exertions that Japanese arts and 
industries were represented at the International Exhibition of 1862,in which he was 
unable to induce sither the Japanese Government or people to take part. 

In 1885 Sir Rutherford was appointed Britivh Minister at Poking, where his 
career was lew eventful than it had been in Japan, He was for the moat part 


ra 
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ecgagel in unostentaiious work in the direction of Improving the yosition of 
Europeats in China. He endeavoured to place the commercial relations of Great 
Britain with that country on # firmer basis by the negotiation of a mew convention, 
but though such s.couvention was drawn op, the opposition of British merchants 
to some of ite provisions led to ite belng withdraws, 

In 1871 Sir Rutherford retired on a pewsion, and took up his residenom in 
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Landon, where, however, he continued to take « deep intoreat in the affaires of the 
East, many atticlie from his pen appearing in reviews uod howrpapers ot 
tubjects connected with it. In parthoular, he contributed the conciuding chapter to 
the jonrnals of Augustus Margary. who Great joined the consular ecrvice while Sir 
Ratherfont way minister at Peking, and whow carver be had followed throughout 
with much interest. In 1876 be became President of the Royal Geographical 
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Soviety, of which he had been a Fellow since 1842, and during his: two years’ tenure 
of the office; as also subsequently as Vice-President, he gave the Society the 
benefit of his wide experience, frequently taking part in the discussions on papers 
read at the evening meetings. He way also Chairman of the African 
Fund, and thus took part in the Inbours which resulted in the despatoh of Mr. Kelth 
Johnston and Mr, Joseph Thomson to East Africa, and, by bringing the latter into 
notioe, had soch important results in the direction of the opening up of that part of 
the continent. Another important service rendered by him to the Britieh enterprise 
abroad waa that which he performed as first chairman of the British North Borneo 
Company, in the formation of which he had taken much interest. He remained on 
the Council of our Society antil May, 1893, 

Sir Rutherford Alcock was twice married. His first wife—daughter of Mr, 
Charles Bacon, of London—died during his consulate at Shanghal, and he sulue- 
quently, in 1862, married the widow of Mr. Lowder, formerly chaplain ot Shanghal. 


Dr. Don Agustin Aspiazu. 


The recently formed Bolivinn Goographical Society has to lament. the loss of 
ite distinguished President, Dr, Don Aguatin Aspiagu, who died on March 18 last. 
In Bolivia » scholar, one who desires to soquire more than superficial knowledge, 
lanbours undar almost insuperable difficulties, and must possess great energy and 

aa wol! aa talent. With » fertile imagination and remarkable power 
of application, young Aspiazu very econ mastered all that could be taught in the 
university of his native country, and devote! himself te the study of sclences un- 
tnown in Bolivia, Except when oocasiimally occupying official posts, he devoted 
lils whole time to study during fifty years. He also traversed the wildest parts of 
the Andes to take observations and make scientific investigations. Born in 1427, 
Dr. Asplaxa was one of the founders of the “ Atenvo de Bolivar" when he was a 
roung man only twenty-three years of age, and before many yeary be was Minister of 
Instruction and Chancellic of tho Waiversity of San Andres, frequently reprosenting 
the city of La Pax in congress, He wrote » course of physics (1852), a paper on 
the theory of earthquakes (1863), « work of considerable merit emtitled: “ Cono- 
cimiento del Thenpe” (1880), almost amounting to « nautiesl almanac; and since 
1889 various papers by Dr. Avpiazn have been communicated to the Geographical 
Society of La Pax. The most important of these are bis momoirs an the plateaus of 
the Andes, on mothoda of determining longitade, and on the boundary-line between 
the Bolivian province of Caupolican and Pert. He left behind him some very useful 
papers on astronomical yeography, with solutions of problema, which have been 
printed. Mr, Aspiazu was a man of whom bis country may well be proud, and his 
loss will bo much felt by the mombers of the La Paz Geographical Society, to 
whom, however, he hae set an excellent example, 
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Globus T1 (1897): BSI-S84. Tetenor. 
Das tunisohe Sprachgebint. Vou Dy. P.Tetsnor, With Map. 
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May Towns in France ermany : Orighs nicipe 
ment, By James Birchall, With Mop, ' ones a ti 
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France—Ardéche, Méan. 8, fcipecath 1 (10) (1897): 1-40, Raymond. 
Les TRivitros sonterraines do la igre wt de Midrol (Arddehe) Par M. ly 
Dy, Paul Kaywood WA Plane Alastrations, 

Fraace-—Capbretan. Rev. Maritime 184 (1807): 506-G41. Gabatra 
Liaticien port de Capbreton. Par M. J.-B. Gaburra: 

A hlatory of the of Capbreton, intitoately associated with the 
problem of the Paced sso of the Adour and ite spintion to tis thesia 1" eeeiine 


& the Capbreton Deep, The question of crustiag s harbour of mfage 
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Feanoe—Normanily. CO. Rd. 125 (1897): Bs0-B82. Bigot, 
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Vranse—Frevense. A travers le Mouse (Your du Miode) $ (1897): 193-106. Porcher. 
La Sainte Baume et Saint-Maximio. Par Jacques Porcher, ith Iiwetrations 
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Germany. Aus allen Weltletlen 28 (1897) > WU, 689-450, 671-084, Detmar. 
Landeoliafteformen (les nordwostlicheu Deutehlands Vou Dr. W. Detwor. _ 

Germany—Eifel Lakes, /’ctermonne M, 43 (1897): 140-198 Hathfass. 
Wan ian Temperatarverhiliniswe der Kifel-maare. Yon Dr, Wilbelty Halbfase 


A pote om this paper was given in the October Jowrnal (ante, p, 434) 
Germany—Kiel Schriffem Naturin, V. Schlessnig- Holstein U1 (1897): }S7-UM. Waker. 
Dio Temporatursehwankungen in Kiel, Von Professor Dr. L. Weber. 

Germany —Kiei Bay. Schiick. 
Barifew 8 carte V, Schlemeig- Holstein 11 (1897): 149-156. 
Magnotisahe an der Kieler Filrde und Eckernfirdor Burbt. 
Hbertmyen auf rook A von A. Shiick. 
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Greece. Sergeant. 
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Russis—Botany. Globus T3 (1897: 107-200, Krause, 
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ae medicinivelon Kongreaa in Moekan, August, 807. Von tr Eenat 


ASIA. 
Arabis— Historical, 
G. DB. Rowel, L'Temen, avanti Ul pro Eatratto dalla Rassigna Nationale ai 
Tires foes. del 16 Lugtio 1897, Pyirente; 1807. Size 9x 6, pp HA. Presented 
by the 


On Saat before the Mohammedan em, ae doduced fram tascriptions recently 
Aiseovered, 3.45 
x3 








648 GYOGRAPHICAL LITERATURE OF THE. MONTH. 


Arabia—Makalla. Globus 72 (1897) = 87-40. Hirsch. 
Ein Aufenthalt ia Makails (Siilarabien). Yon Leo Hirsch. With Pilwstrations 

Central Asia Ree. Prangeiee 22 (1897) : 506-602 Robororaki_ 
Asie Centrale: T/exploration Roborsexki, With Map. 

Contra) Asin—Pamire. Verh. Ges. Ninh. Rerlin 24 (1897): 328-329. Oluffeen. 


Herr Promier-Liontenant ©, Oluffaons Ueber die danische Pamir-Expedition im 

Jahr 1804 With Mop, 

Central Asis—Pamirs. G. Tidelerift 14 ( 1807): 51-76 Olufven. 
o- danske Pawir-Expedition. Vod Promier-Ipjtuant i Haren O, Olufsen, With 


iP 
This expedition hap beew reforred to In the Journal for November (ante, p. 530). 
Chinn—Railways Custer. Momate, Ortent 23 (1897): 61-72. Feigh 
Dic Eisenhahufrage iu China, Vou Hermany Feigt. 


Groensreldt, 
Bijd. Taal, Dand- en Vothenk, Noul-Telig 4 (1898) > 1-508. 
Deo Noderlanders in China, Door W, P, Groonervelilt, 
This is the diret part of a series of records of the early Doteh trade to China, and 

deals with tho traffic to Obiua and the Posendores betwoes L601 and 1624, 

Chins —Mauckuria. C. Ril. 124. (1897) 2 1402-1404. Venukoff. 
Sur lee résultata d'obeerrations météorologiques fultes eu Mandohourie et dios jes 
pays limitropbes Note dn SL. Michel Vennkotf. 

Chinese Empire—Tibet. J Uwlted Service £. India 26 (1897) + 177-198, Wallby. 
From Leli t Poking serosa Tibet By Captain M-&. Wellby, With Map. 

eepapert on ihe it borne ‘Trade of Assam for the Quarter ending the Siat of _ 

on t vor of Ageam * Quarter Sist of 
December, 18}. Sie 15) x 9, py. +4 


Indin —Assam. Brepher. 
Annnal Senitary Report of the Province of Assam for the yoar 1896. By Surzeon- 
eee A. Stephen, ste Shillong, 1897. Siew 18 x'8}, pp. 44d, xlyiid, aml a 

ap 


Indin—Assam, Tea Culture. a 
ov ysis Meda Culture in Asem for 1896, Shillong, 1897, Size 18} x 84, pp. 6 
and iv. Map. 
Tho output of ten in the province of Asuum for isi 109 million I Inereage 
of teu par onal. over tha provioas year, ae ‘na 
Indin—Bongal- Mie. Cutholiques 29 (1897): 965, 380, 391, 403, 418, 420,490 Gryae, 


Low promiors habitants da Bengale og lee Aborigines du Chote Nagpors, 
V'Orism et lee Sontal-Potgannaa. Pur Ww R. P. de Gryse. With Ilustrahene m 


India, —Burma. Nowland. 
A Prustiea! Hand-book of the Lan, of the Lats as by the Hakas and 
othor iw eye gg ney “3 (comment sar ungehd Dialect), By 
Surgoow-Mujor A. (. ewland. Nanguon. 1897, Size 0, 5 . 
ulead by the Author, a a GR: 


Indis—Burmows War = Tintfiem Antiquary 26 (1807)! 40-17. ee 
An Unpublished Document relating to the First Burros War. Preface by Lin 
Colonel &. O. Templo. 

The docament in quostion waa a mantreript bonnd with - 
*Doeoments of the Busses War, 1827," whie balaieped ts Coloma) R Suhortl 
took part in the eampaign, and was prosamably written by him. 

Iedia—Hinds Customs, Nevins. 

P. Literary and Philowph, 5. Liverpool 60 (1896): 202-201, 
Hindn Thmestic sod Religious Quutoma By J, Ernest Neving, ann, 

India—Malabar. Imp amd Asiatic Rew, (5) 4 (1897): 288-300,  Paweatt. 
The Mopleas of Malabar, By F. Faweutt, With Ilnatration. 

indin—Mergui Archipelago. Indian Antiquary 26 (1897): 85-91, 110.19 


Temple. 
Extracts from Official Docaments relating 
pulego By B.C. Temple, to the Solungs of the Mengul Archi- 
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Indo-China. nena herernprador semen abe arm Oyen tw esi 
Viaje de Saigon € travesanily ol Cambodge y el Slam. Disourso . 
payne joue'S, Revilliod. "1 Traducelds ibe: dul Gaets (Goria Recuanaounss 


AFRICA. 
Africa. tage Rew, (3) 4 (1897): 312-924. Oust, 
es in tT hy Hoke Ne Oust, 14, ~e cat 
A cevimbtedicn it Wa datk lan of Altona axplacaliba, 
Kalontales Jahrb. 10.1897) = 320-183, Nachtigal. 


Le ae amar eres wae Gs Wetea Vou Mlatlons- 
prediger A. Nachtigal, 


—Ganies. Culiz. 
the Nutional Game of Afrien. ihn Culin—Anonual Report of the 
yeontet Regents of the Smithsonian Institution .. . for the year euding June 30, 
Report of the 0.8, Nationa) Museum, pp, i 1OS-B07, Washington, 1506, 
racer 4 Hinatrations, Presented ty the Sm tan Inatitution, 
British South Africa. Scottish (7, Mag. 13 (1897): 506-814 Ssious. 
The Eeonomio Value of Rhodeelta By F.O Selous With Map, 
Beets paper was teal to Section E, Geography, of the Britis: Association at the 
Totonto mecting, # fact which, by inadvertence, ix not mentions) when reprod it, 
The paper is Ulustrated by an excellent hypeumumtricnl map of the region descri 
Central Afrios. Blaikie. 
Central Alries since the Death of Li y the Rey, W, Ganden Bluikie, 
D.o., eto, From the eon American Raviev, Soclenbes, 1897. Pp. SIs82 
Presented by the Authur 


let Ctnpane. Le Congo, historique, diplomatique, phystijne, politique, coon 
20, humaniteire, and colonial, VrAgo patented nee une ent : 


ourto nat 
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suger wealy nigh ae vues, ele Bruxdllee: ©, Roges, 1804. Size 11 x 7}, 
dongs biasa: oars Belge G23 (1897): 193-200, Leolereq. 
Le Cougo duit dtre notre Java. Par Jules Lacterog. 


States ee “8 any fenton fi fab Mavs zeus 

Gebiet Mangalafitaees in cike (Kon geataat ). igenes Bor- 

von Frans Thouner. With dustrations. ‘ 

On the country burdering the Mougula, on ef the nurthern tribatarios of the Cango, 
aad ite poopie. sf 


East Africa —Historical. Benoit. 
B. Union G, Nord dala Fronee 17 (1886): O7-1¢M, 193-244. 


La Cite Orientale d'Afrique au-delk de tn Mer Rouge, dans lautiquite: Par M, 
Prangols Bennit. With Mae 
Rgypt—Antino’. A travers le Mondo, Tour du Monde (as) 8 (1897): 233-298, ayer. 
~ Let Fouilles «'Antinoé. Par M.A, Gayot With INustrations 
The Sphinx. Sifsh K.P.A, W. Berlin (1897): 752-7. 
nme Vou Ludwig Borchardt. With [lwstration. 
Poskis. 


as ease gitne, Parie Dr. A. Poskin, 

iss facta ey a Soe aes ees pp-x-and 479. May, 
Prive 12 france, Preapnted marci. m ay 
The author hue written Jemt eli #ubjooks, and ha 

erved ai aediont officer to thw Congo Haw Capua than fe practioully sog 

+ +s la gle ca The will be notiaed. alsg arith other reeent works ou 


Garman South-West Africa. line 72 (1807). 100-192 
Relive lange dor Flusethaler doe elidweetlichen Groas-Namalandea. Von Pordinand 
Gexsert. 


Herr Gessert ia settler in Geren South-West AMfrica, aod lu this papur le describes 
a journey made in August, 15%, for thy inepootion of land in the river valleys, 


ae 
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Coast Protectorate—Benin, Boisragon 
WR nen Mauser By Captain Alan om, one of the two survivors 
London: Methuen & Co, 1897. Size 8 x Sh, pp. 100 Portrait and Sketoh-map. 
Price Se. tal, Preeented ty the Publishers. 


A thrilling nurretive of the massacre of British officials by see ioe of Dent 8 


with remarkable mudesty and fren from any suspicion of exaggeration by one of the 
survivors. 


"e Territories, 
and Torin. By Lieut. Se + Vandeleur From the Genirayibiant 4 Jearuak 
for Datsber, 1807. Size 10 x @. pp. 26. Mape, Plans, ind Tlustrations, 


Réunion. Bow. Pranpaiee 22 (1897); 584-508. O'Zoux. 
L'Agrioulture & la Réunion. Par Lion O'Zous, 
NORTE AMERICA. 


to Bobcing Sen te 1890, che London 


United States, Rasen Races sf Landon" By aad Settee 
1807, Sine 13} x S}, ery i Diagram. F ts : ” 


—— 


Britiah Association for the Advancoment of Selence, Toronto Meeting, 
Hamibook of ee Pallithed by the Publieution” Comeitton of the Losi 
Excentive, Toronto, 1807, Bize 8 x 54, pp. viii. and $16. Maps and Diograms. 
This handbook contalue, in part L, chapters on the ee were? meee 
of Canoda, by Dr. G. M. Dawaon; on. tho Climate, by aig ed 
Prof. Ramsay Wright ; and the Flora, by Prof. Musou. oda withthe Ha 
anil Adtaisietratinn of Canula; and part fii, with Boanomia Rossarces, T Saaneas 
Population, Thom are excellent coloured geologionl, + surface-featutes,” ee 
logienl, anil politica} mayw uf the Dominion. 


Canada—Geological Survey Report. 
Geological Survey of Canada G, M. Dawson, b.st,, ete,, Diroctar, Anoual Report 
(Now Scrira), pracy eve yecsveies baw I, BOS. £896. Ottawa, 1897. Size 
10x 7, Map und Presented by the Bureey. 


Cun New Brae B. Nat. Mid. 8 New Brinnwick U6 (1897): 06-82 Dut 


Phenomena of the St John River at low aummer level. By A. Wilmer 
Lorie With Diagram. 


Aun important contritution to tidal observations, 


Canada—North-West Territory, Elondyke. Nunfion! Moy, 68 (1897): 702-768. Small. 
Waterways to Kivodyke, Br HB. Saul, 


a 


Canada—North-West Territory, 
Portndghtly te 62 (1897): 464-470, = 
‘The Clondyke Gold Pidhia. By Mark 8. Wade, xn, With Map. 
Mexico J. Geology & (1807): 40E-ATS Fazringten. 


Thy Eruptive Rocks of Mexiou By Oliver ©. Yarrington. 
Mexico and Central America: J}, Amerioun G, 8. 29 (1897): 100-107. Littlebales. 
ee Hoeent Foreign Surveys under the diseetlon of the U.S. Hydregraphie (fice, By 


Deveribes the survey of the west cous of Metico, amd of the bay of Honduras, 


AAG. 9 Bateditios Hop, Mecionna (4) (1804-98): 207 Boi Toa 
Tabla de alturas tomadas de la Estudiog complonenturios login 
Paleontologia de la em fran Mexicans. Por Dr, J. Felix y Dr. pra Ort y 

por Ingenien) Isidoro Epetein. 


tmadncida 
A table of atitodoe with muthoritin,arcinged alphabetieally ta provinces 


Mexico-Guatemala Question. Renee 
Hi, Amerioan @.S. 23 (1807) = 123-150. 


the 
Sanaeeny of Mexloo-Guntemals Boundary (Question, By the Mexicau 


per ls Sdueshor, Ss icine tt value, fut {nll of human interest, 
Pinel vig in the tife of the sutbor, tonight fate 
the diplomatic methods of tho Lani American see etn tame sifbeding 
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Mexico—Isiands, B.S.G. x Entadlation Rep; Mexloane (4) 3 (1895): 826-057, Rojas. 
Ei Archipilago del Norte. Apéndioe ul dictamen do la Comisién reepoctiva, y 
Estudio juridico por el socio Lio. D Isidro Rojus, 

Mexico—-Popooatepet! and Ixtaccibustl. Farrington. 
Field. Columbian Museum. Publication 18. Gvological Seriea Vol. i, No. 2 
Observations on Popooatepet! and Ixtaceihuat!, with a Review of the 
and Geologic Festures of the Mountains. By Oliver C Farrington, tan. 

1807... Size 10 x 6}, pp. 07-120, Map and [Mustrations 

Mexico —Popocatepetl. Appalachia 8 (1807); 221-224," Dougiass, ~ 
An Ascent of Popoestepet!, By A. E Donglaaa With Illustrations, 

Merico—Yueatan. B.S. ¥ Edmlistion Rep, Mexicana 9 (1898): 19-20. Menindes- 
‘La costa orivntal de Yuoatan. Rodolfo Menéodez 


Mezico—Yucatan. Globus 72 (1897) = 200-206, 210-223. — 
Nouare Forschungen in Ohichen-Itea, With Plan and IUnstrotions, 


CENTRAL AND SOUTH AMERICA. 


Amacon Valley. J. School G1 (1897): 193-200. De Kalb. 
The Valley of the Amazon und Its Development. By Courtouay De Kalb. 
Argentine and Chile Rio Aisen. Steffen. 


Informe preliminur sobre 14 espedicion exploradora «dsl rio Alsen (Ticiembre 1896— 
Abril 1897) presentado al sefior Ministro do Relaciones Esteriores, Calto: i 
Colonizacion. Por Dr, Juan Steffen, Santiago do Chile, 1897, Size 10 x 7, pp. 28 

Argentine Republic, An, Musso Nacional Buenoe Aires} (1890-97): uSo-347. Aguirre. 
Meses mabieiehh teins Ip Siem OF te Por ol Ingoniero Eduardo Aguirre, 

a 
Argentine Republic. An, Mueoo Noctonal Buenos Afra 5 (1898-97); 25-32. Valentis. 
nioaciones geolégicas y minuras de las provincias do Salta Jujuy, Por el 

Dootor Juan Valentin. With Plans. : , Fab 

Argentine Republio—Buenos Ayres. —— 
Annuaire Statistique de la yillo do Buon-Ayrea, VIM Année —1806, Buénoa- 
Ayres, 1897. Sixo 10} x 7}, pp, xeil. and 620, 

Bolivia —Andes. Giobve 72 (1897) = 25-31. Mosbach. 
) miranda dus bolivianiechon Anden. Von Ingenieur EK. Mosbach. 1. With 


| 


Bolivis and Pern. 
Offelua Nacional de Inmigracidn, Eetadistics beg rey ag See Limitos 
saspolivic com ol Perd por te parte de Onupellcan. el P. Pr, Nicolas Armontia. 
La Paz, 1897. Size 8 x 6, pp. iv. 176, and 6f 

Brazil. Papstein. 
Fihror fir den Amewanderer noch Brasilien, Von A. Papstein. Berlin: 
Doutecher Kolonialverlag (G. Moinecke) (1897) Size 7} =< 5, pp 84 Map. 
Price | mark, Presented by the Publisher. 


A guide for emigrants to Brazil prepared by the Braxilian ndont of the 
Deutsche Kolonialzeitung. 1 consists of & concise description of Brazil and ite 
resources, with hints and warnings for settlers in Southern Brasil, aod s 
transcript of the emigration low, 

Greesi. 


Prof, Dott, Vincenzo Grossi, Nel eee Roma, 1897. Sise 7} 
x5, pp. 180, Map. Presented by Author. 

Brazil — People. Globva 72 (1897): 183-159. oa 
Die Indianerstimme Brasilions und die allgemeinen Pragen Anthropologie. 
Bing Beeprechung von A, Vierkandt. With Plates. 

Refers largely to Ehrenreich's * Anthropologinohe Stadicn fiber do Uriewohaer 


Brasil—Trinidad. Kee. Trim. G. Hit. Bahia 4 (1897); 19-37, — 
A Mhiw da Trindade (A Posse Official). 
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British Guianna—Goid. — 
British Guiana. Roport of the Council of the Institute of Mines and Forests, on 
the Gold and Forest Industries of British Guiana, for the year ending June 30, 
1897, Demerara, 1897. Size 13 x 8 pp. 12. 

The output of in British Guiana for 1816-97 was 128,333 ounors, showing « 

slight incrouse on the previous year, but still below the average for 1892-95, 


British West Indies. Timehri U1 (1897): €4-72. Buraley. 
‘Tobacco nnd Cotton Cultivation in the British West India Colonies. By Willinm 
. Burnley. 

Central America—Canala Whiteley. 


The Diplomacy of the United States in regurd to Central ern yw eager 
gy hla From the North Amerieam Review, Septomber, 1507. 


AUSTRALASIA AND PACIFIC ISLANDS, 
Asstra'ssin—Exploration. Deutanhe Hundechau G, 19 (1897): 48-455. Greffrath. 


Fottechritte der i Forsehungen und Reisen im Jahre 1806. L 
Australien und die Vou Honry tiretirath. 
Australis — Macdonald, 


Trass. B.G.8. Australasia (Victoria) 14 (1897): 20-28, 
Notes on “ The Dinoorery of the Esatern Coast of New Holland ” (Australia), b 
Captain Qook, By A.C. Macdonald. With Portrait aad Clurrt, J 

Ellice Group—Zowlogy. Hedley, 

Austelian Mnseum, Sydney, Memoir IIL Tho Atoll of Punafuti, Ellice Group: 

ite 5 meng ney and General Struet haeed ou collections 

4 Mr. des 2 Part 3. Sydney, 1897, 10 x 6}, pp. 163-220, 

Presented by the Australian Museum. 

Fiji— Meteorology. Vaughan. 
Fiji. Meteorological Observations taken at Suva during 1806. By J. D. W. 
Vaughan, Saya, 1897. Size 12} x 84, pp. 14. 

The mean toroperature of the year wne 79°, that of January, Po » March, and 
as (armmer) oach 83°, «nd of July, August, Svptember, bab yw re sTom 
a ene of 76°, ‘The nheotute taluiniim wae 60° on July 20, the maximum 
Mon AprilS. Rain fell on 259 days, with w total of 79 inches for the year, Felirunry, 
, and December boing the wettest months, June and Auguwt the driest. The 

wind was enat on 145 days, and uorth-cast or south-east on 147. Thers waa only ana 

weoord of wort wind. . 

Now Gaines, Ann, Hydrographin 23 (1897) » 321-328. Krieg. 
eee eet Peg oy aT wabread der Kubdreies $ M.S“ Falko,” Kom- 
teandant rag whegsc- Schutagebiet Now-Guineas und dus Blawarck- 
Archipols und der von Matupi nach Sydney, Juntir-Fobranr, 1897, 

New South Wales. J, and PBS. New South Wales 30, 1896 (3807): 214-255. Curran. 


On the Occurrynee of Precious Stones in New South W. and the Depow 
whieh they aro find. By Rey. J. Milue Ourran, With Plotee = 


POLAR BEGIONS. 


Axtarctio Islands. Tour de Monde 3 (1897); 387-408. 


Mercié. 
Aux Terres de Kerguelun, tles de St-Paul et d'Ameterdam Par M. ‘ 
With Map and Mustrations. ar ME. Moroid. 


A visit to the islands of the Southern ocean by a Preneh manwif-war in 1892-83, 
Some Problema of Arctia Goology. 1. The Polar Buain: (1. Yorn Arotic 
Climates, By Dr J. W. Gregory. “With Shetch-mepa. 

Arctio—Giscisrs. Babet, 
Oommissivo Interoatinnale des Glaciors, Lee variations de longueur dos Glaniers 
me henda i rclrrones ing bi Snowe gare Par M. Churios Rahot, Premitto 
Estvalt ides Archives det Sciences phywiques ef mulureiles, t. lil. pp. 163 oc Ont, 
‘Gentve: H. Georg & Cin, 1897. Sixe 94 x 09, pp. Be Prevented by the Author. 
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Arctie—Ice-Limits. Ana. Hydrographic 25 (1897): 319-116. = 
Die Eisgronze zwischen Gronlund—Inland—Spitehergen. With Di 
Three maps are given, showing the approximate boundaries of sea-ice in the North 
Atiantio for the respective months of Mav. June, anid Jaly, 


IR ta Petermanne M, 43 (1897); 128-182, 155-103,  Sapan. 
Die norwegiache sla ga 1883-06, Vou A. Sapan. 
A detailed review of Dr. Natsen’s book, tncludin r alideal parizon of some 
Of difference between the Koglish and German editiona an : 


MATHEMATICAL GEOGRAPEY. 


Measures. OC. Rd. 125 (1897): 109-203. Wolf, 
* Le Gnomon de f'Observatoire ot lew anciennes Toles; restitution de Ia Toles de 
Picard. Note de M. C. Woll. Lae in Rew. Scientijigue 8 (1897) = 193-195.) 

The discovery of a mauuaoript of J. Cassini, written in 1652, hae enabled the 
hitherto dakuows error of the tote of Pleard to bw dotermiued.” It proves to be 
about one-tboussndth part storter than the totse of Cassini; and thus the meridional 
arc-messurements of Picanl may at last be accurately computed with modorn reenlta 


Photographic Surveying. 
Untersachn fiber die Anwaudanz des rigshen Le decxters 
fiir To iacho rancaee es Bericht an das Losische ty 
ize pg eee x7, Pe. 


Bureau vou M. Rosearmund, + Frits Haller & Co, 1896. Sis 
42. Lustrations Nome 


PHYSICAL AND BIOLOGICAL GEOGRAPEY, 


Botanioa! Maps. Scottish &. Ming. 13 (1887): 537-54. Herbertson. 
The of Plant Associations. By Aridrow J. Hoerbertaon. Also separate 
copy. 10 x 6, pp. (6) Prevented by the Author. 


A study of the conditions on which botanical mapp ert gue and on the muthods 
of overcoming the difficultion in thia kind of representation, 


Earth-Piliars. Kittler. 
Manehener bschy Studien. Herausgegeben von Sigmund Ganther. Drittex 
Stick: Usher die goographixobe Mat arr! ond Natur der Erdpyrumiden. Von 
Dr, Christian Kittler. ler Milas T. Ackermann, 1897. Size 95 x 6, pp. 56. 
AUustrations, 

This will be referred to In & hote, 
Glacis! Land-forma. 4, Geology 5 (1807); 421-405, 


Taylor, 
Mornines of Reoossion and thelr Siguifieanco in Glacial Theory. By Frank 
Barsley Taylor, With Maps. 


Islands. BSB Belge @. 21 (1897) = 5-22, 13-132, 201-317. De Windt 
Recherches sur la constitution dee the, Par De, Jean de Windt 
Meteorology. Declacx. 


Smithronian Contributiona to Knowledge, 1084. Hodgkins Fond, Atmorpheric 
ry and the Actinic Constitution of the Atmosphere. By B. Docleux. 
Washingtoa: The Smithsontan Tostitation, 1896. Size 14 x 10, pp. is 
Sitsh. KA. W. Wien. 105 (Abth. UL =.) (1896): 117-157, Pernter, 
Die allgemeine Lufidenckverthellang und die Gradionten bei Fobn. Von J, M. 
Pernter, With Diagrams 
On the general conditions of cape nei preware during Foim winds, itusirated 
bibs ener Resa ated a a kustanona 
Meteorology —Tempera’ Arrhenius. 
Bihany ex Seenalur Velene-A, Handlingar 22 (1806): 1-102. 
Veber den Einfluss des CSS Cy Ee Keohlonsiuregebalta auf die Temperatur 
der Exdoberifiche, Ven Svante Arrhenius. 
Currents. Scottish G. Mog 13 (1907); 515-523, Davis. 
Winds and Oceeti Carrenta By Prof. W. OL Davis 
This will be speciully noticed 
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Ocoanography—Loch Fyne. 
on Physinal Observations bearing on the Circulation of the Water in Tock 
é in April and September, 1896. By Hugh Robert Mill, ree a ili. 
¥ th Annual Report of the Fishery Board for Scotland, Pp. ] Size 
10 Xx 6). Presented by the Author. 
The résults of thie research are summarized ite note 
Oveanography—MNorth Atiantic, U.S.G, Cum, Rordeaus 20 (1897): 2732-86. Hautreux. 


A nd nord: vents, courants ot glices en 1895-1896, Par A. Haatrenx. 
Wun Cher. 


ANTHROPOGEOGRAPHY AND HISTORICAL GEOGRAPEY. 

Ancient Symbols, Wileon. 
The Swostike, the earliest known Symbol, and ite Migrations; with Observations 
om the Migration of Certain Tndua’ in Prebistorio Times, By Thomss,Wilson. 
—Aunnual Report of the Board of Regunta of the Stwitiisonian Institution . . . for 
the oe ending Juue 30, 1894. Report of the U.S. National Museum, Pp. 757- 
101i, Washington, 1806 Size 0} x 6. Map and Twetrations. 

A study of tlie sien of the cress in nil Innds and at oll periods from the prehistoric 


to the eurly Christian 

Anthropogeography. Soottish G. Mag, 13 (1807)= 475-487. Chisholm. 
Ou the Relutivity of Geographical Advantages By G,G, Chisholm, s-4., ete 

Colonization. P. Literary wad Philosaph, 8. Liverpoot 80 (1896): 1-44. Nevins. 


Systomu of Colonization from Prehistoric Poriods and their Resulte By J. Birk- 
heck Nevins, ar.0, 

This paper parses in brief review the successive eolonizations of intoric 
Phonitians, Greeks, aud Romans, the Tentonic oolonization af ery and 
colonization by Kuropoun nations. 
Commercial Geography. Deutiche Runilchan (, 20 (1897): 39-34. — 

Begleltwarte xar Colouial- und Woltverkohrakarto. With Map, 

The map, om Mercatur’s with equatorial seale of 1: 35,000,000, ahows the 
colonial possessions of all pean powers by different colours, the most important 
ocean-routes and telegraph cables, the great trans-contineutal railways, and the limits 
of navigation on great 
Historital—Cabot. MAG, IMaliana (3) 10 (1807); 224-285, 270-287, — 

Giovanni Caboto. Quarto centenario della sioperta dal continente Nord-Ameri- 
cami With Portenit, Mop, wut [lvateution. 
History of Geography. Philip. 
= VY. Literary aut Philmoph. &. Lieerpoot 60 (1806): 318-339. 
Enlargement of the Geographical Harizan, aa Whustrated in the History of 
Mattography, down to the end of the ago of Dincorery. By George Philip, Jan, 
A cncies summary of the bletory of geographical exploration. 
Primitive Travel Mason, 
Primitive Travel and Transportation, By Otie Tufton Mason.—Ansunl 
of the Board of Repeuts of the Saulthactdlan Tratitution . he’ 
Tune 0. 1804, Roport of the U.S, National Musenw. Pp. 237-503, Washington 
Presented by the Smithwnian Lustitution, 


1806. Sizo 9} x G Tustrations. 

A remarkable acconnt of the lianees for facilifating travel and tranaport 
employed by primitive Illustrated from specimens in the Smithsonins: Maseq 
The snow-yerzles seed boy Wokliane ons among the most curings * 
Town-sites. J. School G1 (1897) + 225-29). 


Sonn Ceemirceptle Danses dotermining thy Location of Citixa By Etlen 0, 


BIOGRAPEY. 
Hie, @. Thaléans 4 (1807): 443-448. 
Di Gratin Bontneven » del sua Portolann (ane Inttern tnedita), G. Bruzzo, 


An sooontt of Beninéasa and hie nuntieal work (1435-45), contained {hn » hitherto 
letler . 
pmerainy-r hates 1770) from Bernadino Noja, viens-ganoral at Aunoona, to tho 
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Cabot,’ Deutiche Rundeohan G. 20 (1897) > 30-40. Wolkenhauer. 
Giovanni Cabote, Zar baksewalag, the’ die Entdeckong Nord-Amerikas dorch 
denselben im Sommer 1497. Von Dr, W. Wolkenhauer, With Jortratt. 

Celtis. Geiger. 
Minchenor isehe Studien. Hare be vou BSiegmuand Gilothor. 
Zweite th ig Fa om Cultie in. seinen By canes aur Geograplile, Von Dr. 
Thoodor Geiger. Minehin: I’, Ackermann, 1896. Slee 9) x 4, po. 40) 

Conmé Celtia was born nour Wirzbarg in 1459, and died im 1508. He wrote on 
the topography of Germany amimest other anbjocts, 


@Anyills, Desteche Rwadechan GF. 19 (1897): 468-471 ‘Wolkenhauer. 
J. B. Bourgnignon d’Aorille Von Dr. W. Wolkenhancr. With Portrait, 
Enox. F 


Captain Robert Knox: The Twenty Years’ Captive in Ceyton, and Acthor of ' An 
Historical Relution of the Island Ceylon, in tho Bust Indies’ (London, 1881), 
Contributions townrda a Biography. By eng he Pm DHelombo (Ceylon) 
atid Croydon, 1BMj-07. Size 10 x Th, pp. 72: by the Author. 

An interesting hy of a merchantodreituree of the seventeenth cuutary 
whose metmory tho author belloves ts not done justice to in the Dictionary of National 
Biography 

Hames. 
Sir Walter Balogh. The Britieh Dowininn of the West. By Martin A. &. Hem 
erg of Greater Britain. Edited by H, F. Wilson, xa.) London; T. Fisher 
hwin, 187. Bien & x My pp xviii, and 492 Portrait ant Mape I'rice Sa 
Preemated by the Publisher. : 

This iw a notable biography trom the joa! polnt of view, dealing oe 
dows with a great personal ‘veapaged in peng nny Slodiring vonturoe of England. 
The tape ary moro sketches, and there it soles avs enrich the text with facsimiles 
palsasce ng wage Ay acreage wit Ptr dlr 1 ted and attractive; it should be 

for remi}ing 


valuable tw schools, combining aa it dow geography and distory with 
biography. 
Thomecn. Nenutioal Mag, 66 (1897) & 555-857, _ 
The Beltor’s Album: Captain AOS ‘Thomnon, on. axa With Portrait, 
GENERAL, 
Bibliography of Geography. — 
Bidtiographic de 1606. 0 Bibliogn annaolle —Annalos de G in, Ne, 


ap ears 18 Septembre 1897. Paria: A. Colin ot Cie ize 10 x Ob, 
PP. 
This selected and untictated bibl by fully maintains the bigh character of the 


pariior volumes, In many cane the of the memoire are 20 full aa to 
make it unnecessary for any exoapt the specialist student to refer to the originals 
British Empire. Scottish G. Mag. 13 (1897): 400-419. — 


Notia on Exploration pel Territory doring tho Inst Sixty Yaars. 
A sketoh of explorations ea out during the Queen's reign in British territory. 
The sommary ft Clnaitiod according to cotttinenta. = 





Society. 
Proceedings of the Charch Missionary for Afrion anil te Eaat, tp 
eighth Year, 1800-07, London: Church Missionary Hoow, 1897 Rise 8} x 
pp txax., 494, and (360) Maps. Presented by the Church Missionary Society. 

Eéduvational—Methods. Scottish G. Mag. 13 (1807): 523-590, Dodge. 
pened iter eas Roy By Prof. Richan] E. Dodge. 

exoollont #tatement of the tion af y ot in the 

United States, Raina Seatscis ta thathiecatece ed the —— 

Educational —Moethods. a 
Edvestion Department, Special Roperts om Enucstional Su 1896-07, 
London: Eyre & Spottiswoodo, 1807, Size 10 x Ob, pp dy, and 732 Maps end 
WMastrations Price Le td. Presented by the Education Departwent. ; 

The goographiral features of this volume will be referred to Ins special nate, 


— 
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Educational —Textbook. 9 
‘The Natural Geographies Natural Eletnents 
Redway. New York, ets. American Book Oo, [1807], Se ee 103 ee pp. 1 
Maps and Iustrations, Presented by the Publishers 
In a clrcular accom this volume, high clatuim are made for originality and 
tpn It ie really « credit ees ute azan of i American text-beak ou the aunnl re 
uarto size, excelinnt emall-acalo Hluatrations in the text, clear bat somewhat 
coléared naps, uleo printed im the text, anil effeciive d tio relief mapa are 
none of han sew fostures, The neglect of countries outeidy the United States is aleo 
an established feature in American googmphim] books. Oanada is called » ‘ minor 
country of aces Amerios,” avd recuives utterly inadequate notice even for the movt 
element becwaninee Secs al ‘The style te often childivh, and the polite selected for notice are 
y trivial. 


Geographical i Scottish GF. Mag. 13 (1807): 140-168. Ealtic. 
Address to the Geographical Section uf the Britieh Association, [Toronto, 1897.) 
By J. Seott-Koltiv, 11. 

Geographical Yoar- book Wagner. 
Saou miee ant Jahrbuch, XX. Band, (897 ben vou Hermann 

Wagner. Erste Halfte, Gotha: Juutan Perihes, is97. 9x 8, pp. 248. 
Price Te 62. 
Sica ccna om le Na yee ct sur oth avi src, by 
nancy, oe : of the Earth's surface, by 
‘oula, of Vienna; vonies Pr Africa, Austrotia, aud Amorics, by 
ee writers; on oy iY, by Prof, Krummel, of Kiel; ani 
on the Htersture of oy dene Ey Snes: Ssh ale AB BY, by. Prot 

Rugo, of Drosden. ‘rhe secoma vision completing the adtusl val 

for ently publlosttins, 

German Colonial Literature. Brose. 


Die Doutesto Kolonialliteratar von 1884-1895. Mit einem Anhang: Verzsichnias 
vou Werken, die eich auf fremdiindiechs Kolunien beztelvon mod in det neste or 
dor Dvutechen Kolonialgesellschaft vorianden sind.  Horauagogoben vou 

Deutechon Kolonia beurboitet vou Maxinitian Brose. Heerlin, 1007 


Size 9) x 64, pp. vi end 158, Presented by the Deateche Koloutat gerollecha ft, 
A classified catalogue which beats marks of careful eonpilatie, atid apprare to be 


very complete, 

- Exploration. B.S8.G. Igow 14 (1807) = 407-455. Groifier, 
tlows ot travaux dee Missloonaires 
arg cans giéoygraphiquns dew Catholiques eu JAR 
Onnsshs Ameen eet ys of Roman Oatholio tu/sslounrive are here reeounted for 
Ueland), AGien, anil Asian. 

Mountaine—Deduition, Dvuleche Rundechow G.19 (1807): 317-306, 406-415. Bender. 
Wis iat ein Gebirge® Yon August Neuber, 

Nautica! Almanac Office. Nautical May, 68 (1807): 435-446, Lord, 
The * Nautical Almanue” Office, By WB. Lont. 

A popular desoription of the Naatioul Almanac Office and the routine of its work. 
ari Theory of thw Stability of Ships with Dingram). By Alied ° 
pret Alfred J, ; 
Loudon: J. D. Pottor, 907. Bles ra pp. BO: ae . ae 
North Afries and Arabia. Boral. 

GB. — Ned d'Ielam in Harberin—in Eyitto—il Pellegrino d'tala 

al ¥ Ipremta Riconli. ray Se eh na 

oh x bh Pp. and 240. Uustrations and Map Presented by the Author, 

Acoonnt of » jouraey. from Tunis into Tripoli, thence to followed 
accounts of the pilgrimage tn Mewes, und a vialt to Yemen, Berpt 7 
seca Sarria Maller. 

‘The Sacrod. Hooks of the Eest, translated by various Oriental Scholars, and edited 
by FL Max Miller. aslo sexvill (pp es Sea: torn Lathe lexi. 718); vol 
air, xii, amd 436); yok. xlvi. (pp, the Clareailon Press, 
~ Bim txt Pressassd by ha eeriaars af nie tar Pace 
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Studies. 

Die Borechnung det koe Hine Steiltsehrift zur Byrichti ion head buddht- 
atischen erfuest im Jahre 15)! ton Suregamatl ta. Aun dem 
Tibetischinn iberestst. vou Emil Schlagintwelt, Ane den Ablisndlangen der k. 
bayer. Akademie der Wise 1. OL xx- Ba. jij. Abtli. “Dliinehen, 1696. Size lig x9, 
pr se Preamated by D. W. Freshfielt, Bag. 

Pacific Oocan. — 
Deateche Seewarte, Begetansiae® fir don Stillen Ovewn: Aff) einem Alaa 
von 31 Karten erat) fg yon yor Direktion. Hamters> ! Printorichsen 
& Co, 1897, Size IL x3, pp. xik and 916 Diagram Preece tw Dr. 
Neumayer. 
This lurge volume la the outeoine of the researches of aod German Naval Obsorvaio: | 

at cevere and embodios the experience of the masters of German merchant vessels 

in the Pacifin Nearly hilf ix a seientifio mie on tho physics} geography 
of the ic oovan, taking account of the cemanographical ineteo' 

of all countries; the other half consiste of sailing ireations for the principal routes 

Crequented by merchant weasels 





NEW MAPS. 
By J. COLES, Map Curator, B.G.S. 
EUROPE. 


z and Wales. Ordnance Survey. 
issued since Ootobor 8, 1897. 


L-inch—General Moye (revised) :-— 
estes se IM Es 14, 17, 24, 25, 37, 55, 40, S41, engraved in outline. 
Ee el alah 
Ewaraxy asp Wates-—Hampshire, 49 se. en, 4° wn, 50 sw, ST ME, Oe, 
O4 scw., 53 aw, 56 ow, a8, 57 NR, ow, OF. 38 OW, OW, Be, (9 «x, ® 
SW, OT XW, ww. Hertfordshire, di oe, Mi aw, 44 0.0 Middlesex, 2 a0, 
San, 6sw. 7 we. OAR, 14 KE, RR, 15 aw, 10 oe, 24 on, 23 Nw, ae 
Worthnumberland, 77 wow. Wiltshire, 74-x.w. 77 4w. London, 6 ie 


28-ineb—Parish Maps revised) :— 


Rinthon “4,65 XXVIIf, 12; XXIX, 2, 0, 10, 15: 
XXXVI ist SEXVIL 2, 13; tie: te et Durham, HL 8, 1% | at vias 
12, 19) XLUL. 10, 1. 1s XLUL 13,95; XLIV. 13, 18: XLV, 3; XLV 
eae 10, 11, 15, 36; ay 4,5,.0,8, 9, 10,31, 12 1814, 15, 16; LIE Ss: LOL 
1, 2, 3, 6. Eesex, 1 Mine: ¥i1n3, 14, 15 16; Hey rey baby 18; XEX. 6, 0, 
16; XXVLA; SAUL 84 7, 11, 15, 18: XXIX. 5, 6, 9, 10, 11, 14: 


XXXL 15, 16; XXXVIL 1, 3,.4, 3,6 & BU 1B: SXNVHL 1485, 
%, 10. 14, 15, 10; XLS, U1, 4; XLV 4, 12: XLVIL 5, 0, 7, & 9, 10, 
XLUX. 6, 10; LXXIM. 12, 16; 5 LXKLV. iS; EXXVIM. 14; LX 
LXXXIIL 16. Hampebin, LXE. 18, bb, 16: LXKL 1: LXXVE 
LXXXVILL 2 th 8, 10, 12: LXXIX. 2 4,9, U1 
UXXXI 5. & 7, 9. 15, 1K eat, 113. 14 15; 141. 10, 16; Itt, 1a a 
B. XM1 4 Uy XXUW J. 8; XXX & 45,07, $ 1k 1 

Rts i= LIV. 5, 15, 16; Lik’ é; TRY. 8, 8, 10, 11, 12, 34, 15, ican: 
Neha’; SL. 30, 1/14, 15, 16 XXIT 9S, Uh: XXIV, 7 > XXV. 4, 6.12, 16; 
XXVL'L 24.7.8 8 13,14 4: XXV IL 4,2, 4 5, 7. Jixx Wee XXXL 3, 

10; XXXVI, 8; XXXIX. j SUYL 4: RXXVilL #, LNXXIX. 15 
XOVIT. 6. Surrey, Sir ia; XIV. 12: XXXVI 14: ‘ALLO: XLIt 12 
ii,and NGV. 13) Sussex, XI 1; XV. 13, 15; XXIV. 16: XXV.1, 10,18, 
i 16: XXVL 1, % 8, & Ul, 12: XXXV. 18: XXXVL 7, 19; XXXVIL 4 
XLVIIL 2 8, 4.6.7, 8 10, 12, 16: XEIX. 43, 19, 16; L. 2,10, 14, 15, 16; 1, 
$, 10 116; LEU GC “Be euch 

(B&. Staaferd, Agent.) 
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and Wales. Bartholomew. 
New Foarpahel Ordnance Survey of North Northumberland, Scale 1: 125,000 or 
2 stat, miles to on ine, J. Rartholomow & Co, Edinburgh, 1897. Price 2c, euch, 
mounted on cloth. T’resented by the lublishers. “ 
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PuOce! the Grovo-Turkikh War, ant en | 

Philip's Special Map of G » Uluatratin: No- ar, e 

Gevten Qunsilon: with indot of thu at! of war (on ane stale), the 
Balkan A nad the Dediibecapies Sa Seals 1+ 1,330, 


preenl tenn or SI stat. 
miles to an inch. By (. Philip & Son, Lontlon, 1897. Price Ia each, Presented 
by the Publlésher, 

Poole. 


Past xiii, edainiie : Nao, 5, Europe at the titne of Otto the Groat, 062, by the editor: 
No, 85, Germany undor the Honap of Hihenatanfen, 1133-1254, by the editor; 
The Hovde of Savoy in Italy, by Mies K. Dorothea Ewart, Hach of the saps is secom- 
panied by explanatory letterpress by the anthars, 

Switzerland. Ravenstein. 
Karte dor Schwuizor Alpen. Gezeiclmat vom Hane Ravenstein. Seale 1: 253,440 
or 4 stat. miles to an ineh, 2 wheots LL. Revonstein, Prankfurt, 1897, Prios 0 
ma 

This may bo regarded ass companion map. to Ravenstein's “ Kario dor Oetalpen.” 
dhe ienka ane style of work yer" | precisely similar, 1t ts orographicully eaibarsd ta 
fourtenn ab intervals of 250 metres. 1 va 


# 
2 


aluules, n addition to the {t showsall means 
of communication, and ia an exonitent ganeral map for the use of tourists and others. 
ASIA, 
Indian Government Surveys. Surveyor-General's Office, Calcutta. 


Tsntinn Atiog, 4 miles toy an inch Sheets: No. districts Exah, Farakhabod, 
Mainpuri, Htewah, Cawnpore, ote.; No.0, paris of districts Madura, Tanjore, and 
Ramanand Ima Presidency), ans Toodiman (Native sags? St 112, parts of 


districtu Letairs, M Ae a 4 A 
Soathal Vanyatas, Dimajpon, Malia, Metutiotan: said Praca (Benga we ir 


Be par of district Karaol irr 13 N.w., parts of districts Orhan 


of and Kewa 
Presideney); 27a ae. of Baltlahan vy Little Tibet; res eee of 
sowed Thebes lelp Sih aad done toon Indie bo Lire rd M4 

ut fu ro | of 
Nativo States of Gielior (Coatral Lidia Agency Kervaten cod Dholpns 
eee Tek a &®, parts of Native States of Gwalior (Conteal India A Bey), 


res of Gwalior ) and Native tos: 19 xx. ts 
78 aw. ports ot diniticte Sal sith Atiot, nou Boetk A 

-*., emu, Ww root (Mad 
Senex) nail of Kobde (Mywwe):- 128 wt parte of disttta tea voseitiae 
Tippern, Sylhet, and Ti 3127 of districts Noskhall, Uhittagong, 


(Asein}—Raeilway Map of 
Isidht, rallweye brought up to 807, 1 tbh to 48 lies, 4° sheeta— 
India, abowing tllwaya, conceal up to March 31, aad Shenk io 29 of 
wiv'e territory, and’ ot the Kewa Kantha States, 1 inch uy wetine soe tos 


r milo, Season 1876- 
T—Bembay Survey,t ioch to a milo. No. 200. parce of shat PONS 
Savantvadl aon 18SG1-98 ; No 846, istrlet North Karan een eget 
No, 387, ‘obser ge Dierwar (Bombay), Shituors, and Chitaldniag (M y 
Senscns und 1898-94; No. #01, district Mymuewingis, portions of Tippers 


_ 





Riverain Survey, Linch to a mile, Now. 3%, 18 and 35, St, 25, 8 (akolotone 
district Karscht! Season 1894-05; No SI («haleton), districts Ratoshst ced th 
riet Murshidabal, Lower 4 
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tas 
miles, 1891. —Distriot Saugor, Central Provinces, 1897,—Distriot Pa 
miles, 1807. —Dintit Lobariagay Betga, 16 mitlen to pate _— 
District Watdhs, Central See Backrce to: an inch, 1897,— District 
3 _ of Mandla, 1 inch to § miles, 1897.— 
— Bengal, 10 ete to se com aca ee 
. conntry round Myilkyiaua Barina), parts 
sheets No. 23 x.w. and pelea / Wazsirstan, 4 miles to eaitaake rr 
and adjacent countries, 4 miles to an ines, 1897.—Oalontta and 
conn: Seed ait.) sae to an Inch, 1897.—Iniex to the Standard Sheets of the 
tovinoes, with additions and correetions to 1897,—lodex ty the Standard 
Sheets of Borubay Presideney, with additions wou corrections up to 187-—Index to 
the Standard Sheets of Central Ludis and Bajputana, shoots 1 wud 2, with addi- 
1897,—Oonventional signs to be used on topogmplical 
maps with additions and corrections to 1887. Presented by H. M. Secretary of State 
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Manchuris. : Russian Ministry of Finance, 
Busian Map of Manchuria, Seale 1: 3,300,000 or S3-1 tat. miles to ap inch, 
Kuselan of Finance, St. Petersburg, 1407, 


Ministry 

This tf ig bier pecan ang routes for the extension of the ‘Trans-Siberian 

railway Ww the southeru portion of Manchuria The lettering ie in Russian 
r 


North-Wost Frontior of India. 

Falligs Large Sethe of the North-Western Froutior, with s map + 
ney ym puget yeaah ora! $o~ 3 yop as 
3 Of 63 etal. aniles to an inch, Philip Lonilon, , 
tom Dometic be Oe Potthen 

Persia. 


Geologivehe-Karte dea nordlichan Porsies. Noch Originalaufnahmen yon A. 
Stal}, Seale 1 = $40,000 or 14-7 stat. miles to an inoh Pelermanns 

Mii No 125, Bats 1, 25,4 Gotha: Justus 
1897. Presented by the . 
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Stanford. 
Large-soale map of the Nile from at) Khartum, and of the Desert Route 
from Stakin to Berber. Seale 2: 1,140,480 of 18 stat, mile to an inah, By K. 
Stanford, Stanford's Geographical Establishment, London, 1897. Presented by 


Algeria. Service Ghographique de l'Armiée, Paris. 

Ourte d'Algorio. seo Geral helen rt pam Weta be SOS anges olives 

Madjour; 111, Souagul. . vé ot poblid pee oo géographique 

te Parasia, Borie Price 1°50 fe. cath sheet. ' 
i the Nile Vallw rinlbiggy Ee: sqm d Khari fea : 
ilip’s New Map of the N ya to am, 

fear 008 te 8 wtat. inilee to on inch, G. Philip & Son, London, 1897, 

Price be. omch. Preeanted by the Publisher, 


660 NEW MAPS. 


Bartholomew, 
Bartholomew's Tourist's Map of Egypt anid the Lower Nile. Scale 1; 1,000,000 
ot 15°6 stat. miles to av inch, J, Bartholomew & Co., Edinburgh, 1897, Price Be 
each, mounted wa cloth Freaented by the Publishers. 


Transvaal. Hatch. 


A Geologion) Map of thi Sonthern ‘Transvaal. By FP. H.. Hat PAD, F.OR 
Beale 3: 240,000 of S70 stat. miles to un inch. 1897. Edward Stanford, Loudon. 
Prearnted by the Publisher. 


This may is geologically coloured, and is farciahed with copious explanatory notes 
of reference, 


Transvaal. Hatch. 
Map of the Trunavaal, showing the physical features aul political divisions, By 
¥. H, Hatch, run. ro*. 1: 1570,000 or 247 stat, miles to an inch, 1897, 
Edward Stanford, London. Presenter hy the Publisher. 

West Africa. 


Spicq. 
Carte de la Bonele iu Niger drossée par lo Lieatenant Spieg, do Vinfanterie de 
tiatine ayant poor base la Carte de M. ly Gouverneur los travaux récents 
du Capitaine Marchand complétée ot mies & jour. Seale 1; 2,500,000 or 29°5 stat, 


niles to an inch. Servier Géo uy dew Colonies, Paris, 1897, 

Andriman-Gonjon. Henry Barriro, Edit 

This imap includes oll the between the Niger and the West Coast, and is 
haved on the most rocent eurreys. routes followed by n: 


mmerane as woll 
na these reported by the natives, ure shown. The boan: up to the date of pub- 
lieution are olearly defined, but fit sme esses they already require revision. A¢ the 
t time, nwing to disputes wa to what nation certain portions of the territory 

. thie eaonot fall to be an interosting map. 


AMERICA. 
Britiah North Amorica : Stanford. 


Stanford's showing the position of the Yakon goldilelda. Beale 1:5,004,144 
<P stit. miles ty am ineh, HE Staifonl, London, 1897. Prevented ty the Pul- 


Porn. Viellercbe. 
Mopo del Porn, A. FP. 5.M, Viellerobo, Sealy 1: 2,908,294 of 45-9 stat, miles to 
aninch, Tian, 1806 

This hg Dyewnres hae heen pnblished under the autharity of the Government, will 
be useful porpoms of goneral referenon, All milways and linoe of submarine 
eee ere eee inert tn. ne omer Importance of towws ta shown by 

Ln 


PHOTOGRAPHS, 


Bremper. 
Six photographe of Quetta and surrounding country. Taken from the f 
F Drooeks tng, Provetadty GF Tala Ro. ah OY 

These photographer, which haw: been taken by Mr. F. Brem i 
Quetta “Ti the scenery in tis vicinity. Pour of pi form a eoaunstal pas pel 
looking towards the eat, the remaining two are consecutive Hs seagae Woking towante 
the west, The #pet from wliloh they ror arn! is w commuting pewtien in the fort, 


spor pe wre neering * ' 
are remarkably good specimens, anc cles. 
ihe aud its enrisonment, y ee Kips. of 
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